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Timken bearings carry the weight 


of the 
FAIREY ROTODYNE 


This, the world’s first vertical take-off airliner, has Timken tapered roller bearings in 


many important situations. 

In the rotor-blade feathering hinges, Timken bearings take the journal and thrust loads. 
Timken bearings are also used on the rotor shaft (where they carry the entire weight 
during vertical take-off and a considerable share during forward flight), and in the pitch 
control mechanism, and in several other important situations. 

Timken bearings are also extensively used on many helicopters. 

British Timken, Duston, Northampton, Division of The Timken Roller Bearing Company. 


Timken bearings manufactured in England, Australia, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 
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suggest Palmer” 


PROBLEM ? If you have a “plumbing” 
problem..... let Palmer provide the answer. Right 
here at the design stage. m = r 
With an unsurpassed range of pipes already proven in 
with exceptional design and production facilities for special FLUOROFLEX (15) 
requirements —it is logical to consult Palmer on “‘pipery”’. CORROFLEX 
If temperatures, vibration, corrosion or other difficult 
service conditions present a “‘plumbing”’ problem—consider 
the best first... .. Palmer. PALMAFLEX 


Palmer Aero Products Ltd penrotp st. LONDON N.W.8 ~ » 


AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 


aircraft engines and airframes of every description — and 


6/299! 
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Simplicate and add more lightness 


“9! 
4 wee 
— 


The technique of milling complete structural 
elements from the solid is basically in accord 
with the celebrated precept ‘Simplicate and add 


more lightness’. But integral construction calls 
for skill and equipment that in themselves are 
far from simple - and demands them jointly 


Riowsl *Ff 


NORTHERN ALUMINIUM COMPANY LTD 


from the aircraft manufacturer and the material 
supplier. 
Noral’s leadership in equipment is backed by 


unsurpassed manufacturing experience and 


ALDWYCH LONDON WC2 TEL: TEMPLE BAR 8430 
research facilities. Why not avail yourself of 


these advantages? 


An Aluminium Limited Company 


lin, 


| 


| 
| 


Lert Noral leadership is exemplified 


by this 144 in. hot miil, now being 

installed in our Rogerstone Works. 

This mill will roll plate up to 10 ft. 
wide, and will be the biggest 


aluminium mill in Europe. 


BELOW One of the wing skin panels 
for the Vanguard being machined 


from Noral B26S plate 2 in. thick. 


(By courtesy of Vickers-Armstrongs Ltd.) 
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altiora petimus 


which translated means 


“‘we aim at higher things” 


Within our policy of continual 


research we think in terms of space travel, 
missiles and rockets—in fact, the 


inevitable pathway to the planets. 


14 

In such vessels, every component is i 

I 4 

vital and there is no such thing as a ‘good ’ i 
product—it has to be ‘perfect’, X 

| faultless and infallible—such is our 45 

Hf policy today and tomorrow. X 


rerrerer? 


HOSE & DETACHABLE 
RE-USABLE FITTINGS 


Please send for further details and a copy of our latest 
catalogue, giving a wealth of information on flexible piping. 


SUPER OIL SEALS AND GASKETS LTD. 
FACTORY CENTRE BIRMINGHAM 30. 
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Aeroflot choose 


S.7T.C. airborne 
navigation 


equipment for the T.U.104 


S.T.C. Airborne I1.L.S./V.O.R. equipment has been chosen by 
Aeroflot for installation in the T.U.104 jet aircraft flying on the 


Moscow-London route. 


It is similar to S.T.C. equipment already in service with B.O.A.C. 
Britannia and B.E.A. Viscount aircraft and operates in conjunction 
with ground facilities installed on air routes and major airfields all 


over the world. 


SPECIAL 
SYSTEMS 
GROUP RADIO SYSTEMS DIVISION OAKLEIGH ROAD NEW SOUTHGATE LONDON, N.II 


AN 


House, 63 Aldwych, L 


Standard Telephones and Cables Limited 


Registered Office: Conna 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD 
BRISTOL SIDDELEY ENGINES LTD. 

BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 
HAWKER AIRCRAFT LTD. 


THE ABBEY PANEL & SHEET METAL CO. LTD. 


BAYTON ROAD +: EXHALL + NR. COVENTRY - TEL: BEDWORTH 207! PBX. 
A.LD. A.R.B. and C.LA. Approved. 
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£20 


SHORT-TO-MEDIUM RANGE 


4 


BORING FOF NWEDIUM-LONG RANGE 


4 


Far 


= 


BOEING 7O7 VERY LONG RANGE 


Airline profit-makers 


The Boeing jetliners shown above are de- 
signed for profitable operations over all air- 
line routes, from short intercity segments to 
very long overocean stages. 

Pheir outstanding earning power has already 
been demonstrated by the 707. Since going 
into service in October 1958, this Boeing jet 
has attracted unprecedented load factors of 
90 to 95°. Operators describe it as the most 
popular airliner in aviation history. 

The 707 Intercontinental—the world’s fast- 
est, longest-range jetliner —is now in com- 
mercial operation. With a range of more than 
5000 miles with tull passenger payload, it 


will fly nonstop over the longest stages of 
airline routes, at cruise speeds above 600 
miles an hour. These airlines have already 


The 720 is the fastest airliner of its class, ordered Boeing jets 

with a cruise speed of 614 miles an hour. 

Backed by Boeing’s unequalled multi-jet \IR FRANCE + AIR-INDIA - AMERICAN 

experience, the 720 is an extremely versatile B.O.A.( BRANIFF - CONTINENTAL 


jetliner able to operate profitably over short 
CUBANA + AER LINGUS - LUFTHANSA 
intercity and medium-range routes. 


PAN AMERICAN + QANTAS «+ SABEN 
Boeing jetliners, now in scheduled service JANTA ABENA 


on United States and international routes, SOUTH AFRICAN + TWA 
are demonstrating tremendous earning UNITED VARIG - Also MATS 
power, extremely high initial utilization and 

unprecedented public acceptance. 


SSOEMA 


Family of jet airliners 
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Assisting maximum engine life 
and performance... 


Ultra Engine Control Equipment for new or existing 


aircraft provides comprehensive automatic control 
with outstanding accuracy and reliability. 
All Bristol Britannia aircraft are fitted with Ultra 


electrically operated throttle controls. 


ULTRA ELECTRIC LIMITED 
SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE - LONDON W.3 - Telephone: ACOrn 3434 


AIRCRAFT CONTROLS & RADIO EQUIPMENT RADIO RESCUE BEACONS + RADAR SIMULATORS 


COMPUTER EQUIPMENT & ACCESSORIES ELECTRIC SERVO SYSTEMS 


- 
| = 
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Amplifier used on Ultra Throttle Control Equipment 
: urcrajt (Bristol Siddeley ‘Proteus 755° engines ; 
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Seating Specialists 


to the 
Helicopter Industry 


SEATING, SOUND-PROOFING 
AND GENERAL CABIN 
APPOINTMENTS IN THE 
WESTLAND WIDGEON 

AND WHIRLWIND 
MANUFACTURED AND 


SUPPLIED BY RUMBOLD 


L. A. Rumbold and Company Lid. 


Kilburn. London. \N.W.6 


Telephone: Maida Vale 7306-7-8 


Houchin Mobile Energising Units range from 15 kW 

to 300 kW. 

They are robustly constructed, designed for maximum 
maintenance accessibility and noted for their reliability 
and constant performance under the most arduous 
conditions. Illustrated is a Houchin Dual Voltage 
Energiser D.C. Model servicing an Avro Vulcan 


Houchin Ltd.,. GARFORD WORKS, ASHFORD, KENT 
OUCHIN (Ashford 1701-4) — Cables Garfodia, Ashford, Kent 


Manufacturer ndustrial and High Vr ney Yernators. Complete Diesel Alternator 
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New honor for world’s best tactical fighter 


Lockheed’s F-104 — which flies so fast and so high that it’s known as “the | y.s. Aviation’s top award 
missile with a man in it” — has been awarded the highest honor in U.S. aviation heCollier' Trophy, spon 


The F-104 is the only fighter ever to hold three world’s records: for speed, * “oe 


altitude and time-to-climb. It now serves in squadron strength with the Tac- ind Look Magazine, is 
tical and Air Defense Commands of the U.S. Air Force. An even more ad- rece sag on 
vanced version will serve the West German Republic and Canadian Air Forces —} in America, the value of 
as an all-weather fighter-bomber, interceptor, and advanced reconnaissance | * poet pt 
plane. Now in production, it is the ideal standard tighter for the Free World. the preceding year 

No high-performance fighter can match its low cost none offers so much 


performance for the money. 


LOCKHEED 
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ENV manufacture precision spiral bevel 
gears of the type used in all British shaft- 
driven helicopters and Continental heli- 
copters in current production. These 
include the Saunders- 
Roe Skeeter and 
P.531; Westland 
Widgeon, Wessex. 
Whirlwind and West- 
minster; Bristol 
Sycamore and 192; 
Sud Aviation Alouette 
Il, Alouette and 


Frelon 
FRELON 8.E.3200 WESTLAND WESTMINSTER 


E.N.V. ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
FOR GEARS 
Telephone LADbroke 


A David Brown Aircraft Towing Tractor 
is used by The Fairey Aviation Co., Ltd. 
for ground handling of the Rotodyne, the 


world's first vertical take off airliner. 


DAVID BROWN — EUROPE’S LARGEST MANUFACTURERS OF AIRCRAFT TOWING TRACTORS 


TASKMASTER * TURBO TASKMASTER (ALSO TWIN WHEELED VERSION) 
TURBO TASKMASTER WITH AIRCRAFT STARTER AND SERVICING UNIT 


DAVID BROWN CONSTRUCTION EQUIPMENT LTD. 


A subsidiary of The David Brown Corporation Limited 


MELTHAM - HUDDERSFIELD - YORKS. TEL. MELTHAM 36! 


SAUNDERS-ROE SKEETER \ © 
BRISTOL 192 
‘ 
a Gears for Rotor Drives | 
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WESSEX 


NOT 
IN 
THIS 
CASE! 


There are many ways of 


packing sensitive engineering 
items, from radio valves to 


large engineering assembiies 


packing by EXPORT PACKING 


but 


there 


IS 


only 


SERVICE 


arrival, thus reducing customer complaints and cutting costs 


one 


EPS 
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Al 


Westland 


hydraulic equipment 


PUMPS 


satisfactory 


ensure safe 


method — scientific 


Storage and safe 


MOTORS VALVES 


INTEGRAL LIMITED 


BIRMINGHAM ROAD 
WOLVERHAMPTON 
ENGLAND 


LET E.P.S. 
SCIENTIFICALLY 
SOLVE YOUR 
PACKING 
PROBLEMS 


EXPORT PACKING SERVICE LIMITED 


IMPERIAL BUILDING, 
Tel: CHAncery 5121-3 


56 KINGSWAY, 
Grams 


LONDON. W.C.2 
EXPAC WESTCENT LONDON 


Works at Sittingbourne and Chipping Warden near Banbury 


13 
WHIRLWIND 

N 

| 


THE AEROPLANE 14 DECEMBER 11, 1959 
and ASTRONAUTICS 


THE 


of efficient angular drives 


@ A.R.B. approved 
® 92-98"), efficient—N.P.L. certified 


@ Used by leading engineering companies 
in every industry 


For shaft diameters }” to 13” 


@ Dirt-excluding covers can be supplied. 


FUEL 
BOOSTER 


C or PUMPS 


ALL HELICOPTERS of British design flying to-day 
are fitted with FUEL BOOSTER PUMPS designed 
and manufactured by SPE. 


Illustrated are two of these pumps—the B.P.5 Mk.5 
with a rating of 100 g.p.h. at 9.0 Ib./sq. in. minimum 
delivery pressure and the smaller B.P.14 Mk.3 rated 
at 50 g.p.h. with a minimum delivery pressure of 
5 Ib./sq. in. 


A.M. Gauge-Test 
House Authority 
No. 89755/31 Any pump can be supplied with an isolating canister 
enabling the unit to be easily removed without the 
necessity of draining the fuel tank. Radio interference 
suppression networks can also be built into any 
pump if required. 
FUEL RECUPERATORS, NON-RETURN 
UNIVERSAL BALL JOINTS | VALVES and ‘FLYLITE’ FUEL HOS! 


ASSEMBLIES are among other items of SPE fuel 
system equipment specified for use on operational! 


Sturdy, reliable, compact couplings of simple amd projected helicopter and V.T.O.L. aircraft 
design, manufactured from high-grade 
materials, and available with single or Further details available on application. 


double joints in nine standard sizes. 


MOLLART ENGINEERING COMPANY LTD. COMPANY LTD. 


KINGSTON BY-PASS SURBITON SURREY | a 
TELEPHONE : ELMBRIDGE 0033-7 TELEGRAMS: PRECISION SURBITON | EDINBURGH AVENUE SLOUGH BUCKS 
P3757 Telephone: SLOUGH 23277 Telegrams: PRIMING, SLOUGH 
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SMOOTH SPEEDY OPERATION Constant speed. 
Frictionfreebrake. Smoothcable winding. Automaticbrake 
prevents cable from running out. Lifts one and one-third 
times its own weight. Guiding device allows tlt of 


30 degrees. 


VERSATILE WORKER All general purpose and rescue 
work. Detachable crank for manual use. Two way motor 


with auto stopping. 


SIMPLICITY ITSELF Air supply from turbines cuts 
out hydraulics. Pilot or assistant operated descent selector. 
Automatic tightening device for no load conditions. Only 
40 p.s.i. and 4 amp consumption needed for installation. 


SAFE IN ALL EMERGENCIES Auto stopping at 
upper and lower limits. Remote control cable cutter. 
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LUCAS 
AIR 


IT’S SMALL BUT IT’S 
A GIANT FOR WORK 


(243 Ibs. lifts 440 Ibs.) 


*MANY SPECIAL FEATURES 


Load pressure prevents high speed running and swaying 
hook. Hot air circulation prevents icing up. 


SPECIFICATION 


Maximum load 
Hoisting speed 


440 Ib. (314 stone) 

21 in/sec. (for 220 Ib.) 
40 p.s.i. 

0.066 Ib./sec. 

200° C. 


Air pressure required 
Maximum air flow 
Maximum air temperature 
Solenoid valves electrical 
24 volt, 4 amp. 
85 ft. 


supply and consumption 
Vertical hook travel 
Total weight (including cable, 
244 Ib. 
és in. 
2,200 Ib. 


hook and accessories) 
Cable diameter 
Cable brake load 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., Birmingham and Burnley. 


LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 


LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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What a 
business 
it is 


getting 


\ 


from the 


middle 


of one 
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Never mind — 


look forward to 


ROTODYNE 


FAIREY 


| The first vertical take-off 
airliner in the world 


and ASTRONAUTICS 
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Cold Steel 


There was a time when the only visible support for building a super- 
sonic airliner in this country was to be found in the pages of THI 
AFROPLANE AND ASTRONAUTICS. Fortunately, those days are now 
behind us and at long last the Government have progressed to the stage 
when the chief problem remaining to be solved is not who shall build 
it—the chief problem concerns the speeds to be designed for, and, in 
consequence, the material of construction is still a matter for argument. 

Thus it is with approval that we greet the first release of official 
material about the supersonic project which for so long has been 
taking shape in the hangars at Filton. The noteworthy aspect of this 
prototype is that it is entirely of steel. Its designers are aiming at 
speeds of up to Mach 3. If they had been content with speeds as low 
as those put forward later in the S.T.A.C. deliberations, then they 
could have been content to build with the more familiar light alloys. 
But. no doubt bearing in mind the fate of the piston-engined 
Brabazon, obsolescent before its trials, they felt that this time their 
prototype was going to be capable of considerable development. 

The scale of effort to build a supersonic airliner is known to be vast 
It will not only take time but it will take mass effort. In these days we 
are becoming used to national groupings to bring about worthwhile 
results. First steps to integrate Europe's air transport effort have been 
taken. By the time that supersonic airliners are flying, aircraft 
construction may have become grouped in Europe too. In such 
circumstances, namely, the growing integration of Western European 
industrial effort, the inauguration of flying trials with an all-steel 
M=2.5 prototype will be seen as an essential contribution to European 
activity in the supersonic field. 


Noise—The Limit 

Once again aircraft noise has occupied the attention of the House of 
Commons. This time from 3.18 p.m. until 4.16 p.m. on Nov. 27 last. 
The concluding words of the new Parliamentary Secretary to the 
Minister of Aviation were uncompromising: 

“In the last resort the sanction is not to allow the aircraft to fly. In that 
regard I can only say that we accept that there is a limit noise which the 
public cannot be expected to tolerate. That must be understood.” 

So far, as propulsive power per unit weight of engine has increased, 
the noise of the unit has tended to likewise. There are certain trends 
the other way, but these are not conclusive. It is true that propeller 
turbines are quieter than pure jets, and turbofans are expected to be 
quieter still, but nobody who lives around an airport today has any 
doubt that aircraft noise is getting worse. Incidentally, in our neck of 
the woods the Caravelle, so silent in its interior, is outstanding in 
announcing its passage overhead. It seems noisier from the ground in 
that particular location than do either the Boeing 707 or Tu-104. 

Already those most in favour of the Fairey Rotodyne are perturbed 
about the noise the prototype makes during arrival and departure. The 
manufacturers of that VTOL airliner will have a very difficult problem 
to discover how the more powerful version now being designed can be 
made to make less noise. The same type of problem faces all trying to 
develop VTOL aircraft of various sorts 

If aircraft noise is not going to be an intolerable nuisance, the rising 
generation of aircraft designers will have to react to existing problems 
of noise as a stimulus to fresh thinking. The public will not be happy 
about aircraft noise until it cannot be identified above all the other 
noises of civilization. 
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Matters of Moment 


More Hawker Siddeley Expansion 
ET another of the smaller units within the British air- 
craft industry is likely to be taken into the fold of a larger 
group. Last week came news of negotiations in hand which, 
subject to shareholders’ approval, will result in the merger of 
the Blackburn Group with the Hawker Siddeley Group. 

This take-over bid by Hawker Siddeley was announced on 
December 3 One Hawker Siddeley £1 ordinary share ts 
being offered for each of the 2,750,436 Blackburn 10s. ordinary 
shares. At the stock market close on December 3 Hawker 
Siddeley shares were quoted at 30s. 9d. and Blackburn ones at 
30s. 6d. In addition a tax-free capital dividend of Is. per 
share will be paid to Blackburn shareholders out of profits 
from a recent property sale. The offer values the Blackburn 
Group at nearly £4.4 million. 

In a statement circulated to Blackburn employees, Mr. 
Eric Turner, the company’s chairman, said that the move had 
been taken solely to improve and safeguard the company’s 
long-term prospects. All companies in the Blackburn Group 
would carry on as at present and there was no question of 
any of the existing work of any of the companies being 
transferred elsewhere. Membership of the Hawker Siddeley 
Group would put the company in a better position for the 
new types to follow current engine and aircraft contracts. 


Anglo-German Missiles and Aero-engine- 


OINT British and German development of an army missile. 

anti-tank missiles and aero-engines were discussed in Bonn 
last week by Mr. Watkinson and Herr Strauss, Defence 
Ministers of the two countries. According to Mr. Watkinson, 
it is also hoped that Germany will buy a British naval missile 
for close-range anti-aircraft defence; this is presumably the 
Short Seacat SAM 

The joint aero-engine development referred to is that by 
Rolls-Royce and Maschinenfabrik Augsburg-Nurnberg, which 
is reported to be developing a small supersonic turbojet based 
on the Rolls-Royce RB.153. No information about the RB.153 
is available from Rolls-Royce, but it may be a derivative of 
the RB.14S. This very light engine, mentioned as a supersonic 
military powerplant on the Rolls-Royce stand at Farnborough, 
has been developed from the RB.108 VTOL engine and has 
a thrust of 2,750 lb. The engine under development by M.A.N 
will power a supersonic VIOL strike aircraft being designed 
by Messerschmitt 

The army missile that Britain and Germany are jointly to 
develop is Blue Water, the English Electric corps-support 
missile; its adoption by NATO is being recommended. First 
information about this missile was given in September by 
English Electric. Designed to replace the Corporal SSM, it 
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is believed to be a relatively small solid-fuel missile with a 
range approaching 100 miles. It will carry a nuclear warhead 

The agreement to collaborate in developing guided anti 
tank missiles under German leadership has tended to confuse 
the position so far as the British Army is concerned. Fairey 
Aviation developed a missile for the Army, but this was 
cancelled following changes in requirements and the company 
is now believed to be working on another anti-tank missile 
Meanwhile the Army has ordered the Malkara anti-tank missile 
from Australia; now apparently it may take up yet another to 
be developed mainly by Germany. 

Anglo-German collaboration, particularly on the missile side. 
may well help the sales of British missiles considerably. Apart 
from Bloodhound, which has been adopted by Sweden and 
Australia, overseas missile sales have been disappointing 
NATO adoption of Britain’s missiles would be very welcome 


F-104 Starfighter Withdrawal 


N American report has stated that the U.S.A.F. Air Defense 

Command is to withdraw its 150-odd Lockheed F-104A 
and F-104B Starfighters from operational service early in the 
New Year. The main reasons for this move are said to be the 
interceptors lack of all-weather capability, its inability to 
operate within the SAGE network and its relatively short range 
for North American operations. 

This decision will not affect the F-104C and F-104D fighter 
bombers in service with the U.S.A.F. Tactical Air Command 
and no official announcement has been made on the future of 
the earlier marks. It is thought, however, that they will be 
offered to the American foreign military aid programme. 

During the past few weeks there have been a number of 
F-104 accidents, mostly involving the interceptor marks. There 
have been three reported power failures on take-off, an engine 
flame-out at altitude and a systems malfunction causing an 
asymmetric flap condition. 


Soviet Air Strength 


OMPARATIVE figures for the Russian and US. strategic 

bombing forces are given in the latest pamphlet, published 
by the Institute of Strategic Studies, on “ The Soviet Union and 
the NATO Powers—the Military Balance.” These figures are 
unofficial, but are compiled from authoritative sources. 

Total personnel strength of the Russian Air Force is quoted 
as 700,000. The strategic bombing force, or, Dalnaya Aviatsiya 
(Long-range Aviation) is said mainly to comprise 200 “ Bear ” 
(Tu-20) turboprop aircraft; 500 “ Bison” (Myasishchev) heavy 


BELFAST PRODUCTION.—Canberra PR.9s on the production 

line at the Queen's Island works of Short Brothers and 

Harland, Ltd. This latest version of the Canberra has a hinged 

nose, designed by the company for access to the navigator’s 
station, which has an ejector seat. 
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MAJORITY CELEBRATIONS.—Among the guests at the House 
of Commons on Dec. 3 celebrating the 21st birthday of Derby 
Aviation, Ltd., was the Parliamentary Secretary of the new 
Ministry of Aviation, Mr. Geoffrey Rippon (third from right) 
Extreme left is the host and chairman of the company, Gp. Capt 
C. A. B. Wilcock, M.P.; next to him is Lord Terrington and 
then Air Vice-Marshal Sir John Cordingley. Extreme right 
is Air Vice-Marshal Sir Conrad Collier and next to him 
Air Chief Marshal Sir Francis Fogarty 


jet bombers. with a similar 6.000-mile range; 500 * Badger 
(Tu-16) medium jet bombers, with ranges of 4,320 miles; and 
a number of tankers. Many Tu-4 Soviet Superfortresses also 
remain in service 

Strategic Air Command of the USA said to have in 
operational service 450 B-52 Stratofortresses; about 1,250 B-47 
medium jet bombers; and 120 KC-135 jet tankers There are 
also several squadrons of KC-97 piston-engined tankers, while 
some 300 KC-135s have been built 

With the R.A.F. contribution, NATO strategic air strength 
is therefore considerably stronger than that of the Soviet 
Union, but this is probably because the Russian emphasis has 
been on missile development In operational long-range 
missiles the West is still deficient 


B-70 in Eelipse 
ECENT reports have suggested that development of the 
North American Valkyrie, the Mach-3 B-70 bomber for 

the U.S.A.F., was in jeopardy. The project has now suffered a 
serious setback: the U.S.A.F. announced on December | that 
only two prototypes of this bomber are to be built and that its 
first flight will be deferred until 1963 instead of 1962 as originally 
planned 

The U.S.A.F. said that the bomber was being “reoriented 
to a prototype program following a final review of weapons 
programs under the 1961 defense budget.” This move will save 
about £30 million in the new budget, which will request 
£27 million for the project instead of the £57 million planned 
Nearly £350 million will have been spent on the project by the 
time the first aircraft flies 

The decision suggests that the B-70 may never go into service 
This could have important implications for the future of U.S 
supersonic airliners. The immediate effect has been a cancella- 
tion of orders affecting many companies in the U.S. industry 
All major sub-contracts will return to the North American Los 
Angeles Division 

Companies to lose orders are Boeing, for the wing; Lockheed. 
the unper fuselage: and Chance-Vought, horizontal and vertical 
stabilizers. Development of some major systems will be deferred 
In this direction companies losing contracts are 1.B.M., naviga 
tion Westinghouse, defensive system; and Motorola, 
mision and traffic control system. And as a result of the cut- 
back 2.000 North American employees are likely to be 
dismissed 


Monkey 


4 
+, 


Is 


system, 


1 Mercury Capsule 
AST week, a 7-lb. Rhesus monkey, named Sam, was very 


been successfully recovered 
$5 miles on December 4 


much in the news having 
after a rocket flight to an altitude of 
Monkeys have been launched to greater heights before—Able 
and Baker, for example, travelled 300 miles into space on 
May 28 in the nose-cone of a Jupiter IRBM—but this occasion 
was unique in that Sam was a passenger in a Mercury capsule 
of the tyne scheduled to carry a man into orbit in 1961. 
Although Atlas will be used for actual orbital experiments, 
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a series of sub-orbital rockets is being used in initial experi- 
ments. The first Little Joe, a solid-propellent test-vehicle 
which the Missile Division of North American Aviation 
developed in 44 months. Its main purpose is to launch full- 
scale test models of the Mercury capsule to study bio-medical 
effects of acceleration, emergency separation of the capsule 
from its launching rocket, parachute deployment, and water 
impact 

The propulsion unit comprises four Thiokol Castors 
(improved Sergeants) and four Thiokol Recruits, fired in 
sequence. Launching is accomplished with two Castor rockets 
developing 120,000-Ib. thrust: within 4-sec., four Recruits fire, 
giving an additional thrust of 132,000 lb. Then, as these burn 
out, the remaining Castors are fired 

In this way, the monkey was subjected to an initial accelera- 
tion of 8g, rising to a maximum of 19¢ Separation of the 
capsule from the booster occurred at 160,000 ft. Finally, on 
re-entry into the atmosphere, a drogue parachute was deployed 
at 20,000 ft. and the larger supporting parachute at 10,000 tt. 


Wings at the Waldorf 


OTH Houses of Parliament were prominently represented 

at the annual dinner of the Association of British Aero 
Clubs and Centres, at the Waldorf on December 2 The many 
club members present enjoyed a professional display of speech- 
making, the general tone of which was gently optimistic for 
private flying 

in such friendly atmosphere it would have been nice to 
hear that the divergence which exists between the A.BAC. 
and the Royal Aero Club is being closed. As we have reported 
already the R.Ae.C. is to put forward a recommended speci- 
fication for a ‘ight aeroplane Meantime, it was announced 
at the dinner. the A.B.AC doing the same thing A 
common front could only encourage potential manufacturers, 
and, equelly importantly, the construction of the necessary 
radio equipment 

The new Parliamentary Secretary 
Mk. Grorrrey Rippon, M.P., led off with a word of hope that 
his department might come to be regarded as a Fairy Godmother 
to the Cinderella of club flying and deplored the fact that we were 
largely dependent on imports for up-to-date executive aircraft. He 
hoped that British manufacturers would become interested a 
suitable specification drawn up by the A.B.A.C. 

As President the Association, Viscount RUNCIMAN reminded 
his listeners that there were air centres, 24 flying groups and 
22 flying clubs affiliated to the Association, and in the year ending 
December 31, 1958, these had flown 88,000 hours. 

Among the Association activities he mentioned were 
negotiations with the United Dominions Trust for hire-purchase 
terms on flying for a P.P.I This would enable the course (at 
an approved flying club) to be done in the optimum time and the 
fees to be paid over 18 months (at 6% interest). Further details 
of the scheme are that facilities extend to refresher and advance 
courses up to a maximum cost of £200. 

Viscount Runciman left no doubt as to the Association’s unease 
at Government policy on private flying and also questioned both 
proposed and actual economics 

Toasting the VISCOUNT 
Lord Ogmore, the last Minister of Civil Aviation, who had been 
largely responsible for the works’ flying-club scheme He also 
mentioned that two electronics experts at the M.o.A. were investigat- 
ing a radio specification for club aircraft, 

In welcoming the guests from Home Command he said that 
2.680 cadets had been trained since the introduction of the A.T.C. 
scholarship scheme in July, 1950 The A.B.A.C. had put forward 

specification for a replacement club aircraft which could also 

used for touring and were confidently awaiting its approval. 

Lorp OGMore gracefully replied 

The President presented the Lennox-Boyd 
R. J, B. Pearse, of the Exeter Aero Club 
Fair Oaks, Surrey, Elstree and Southend, 


The Litthe Man in Flying 
HE annual dinner and dance of the Elstree Flying Club was 
held at the “ Green Man,” Kingsbury, on Dec. 4. This is 
always a very popular affair and tickets were sold out some 
weeks ago 

Mr. M. Corseck, Southern Divisional Control, M.o.A., who 
deputized for Mr. Sandys, commented upon the changing 
pattern of private and executive flying and of the increasing 
awareness of everyone to the need for radio in all aircraft 
that went beyond the boundaries of airfields. For example. he 
said, Elstree was going to fit radio in its control tower, and to 
employ an air traffic control officer. 

Mr. Colbeck, expressing th ew that the manufacturers of air- 
craft and now realized the need for good, reasonably priced. 
equipment, eved himself that there would be the right things on 
the market With the right aircraft and equipment—and 
proper appreciation of the need for reasonable discipline in the 
air—there was undoubtedly real future for the little man. To this 
end the Elstree Club was ady making useful steps by the 
mprovement of it fa 
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ONTRARY to normal practice, details of Britain's latest 
research aircraft have been revealed before its first flight. 
This week comes news of the Bristol 188 intended for research 
at speeds greater than 1.500 m.p.h.—-above Mach 2.3 in the 
stratosphere—and with a structure of welded stainless steel. 
A large single-seat aircraft with two de Havilland Gyron Junior 
DGJ.10 turbojets in wing-mounted nacelles, the Bristol 188 
wil! make its first flight next year. It has not been revealed 
how many Bristol 188s will be built, but in the past it has 
been customary to produce two of each research aircraft: 
this was done with the Fairey F.D.2 and Saunders-Roe S.R.53, 
for example. 

Development of the Bristol 188 goes back to the early 1950s 
when it was envisaged as a military research aircraft for struc- 
tural, aerodynamic and propulsion studies. In evidence before 
the 1956 Select Committee on Estimates it was mentioned as 
a “straight thin-wing aircraft built in steel.” In the list of 
research projects examined by the Committee it came between 
the Rolls-Royce Flying Bedstead and the Short SC.1 VTOL 
aircraft, suggesting that its origins go back perhaps seven or 
eight vears. 

It has been suggested that the Bristol 188 was associated with 
the development of the Avro supersonic bomber, which was 
cancelled at the time of the 1957 Defence White Paper. In 
fact, the Bristol aircraft pre-dates the development of the Avro 
bomber, as the Select Committee report indicates. 

As its background suggests, the long gestation period of this 
aircraft has been caused to some extent by changes in official 
policy and requirements. Also the need for a suitable power- 
plant and production techniques for a stainless steel structure 

it is the first British aircraft with this type of structure— have 
stretched its development time 

A thorough programme of aerodynamic and structural study 


in’s All-steel Prototype 


has been necessary for the Bristol 188 development. Fabrica- 
tion techniques for high-temperature, high-strength materials 
were evolved and other new materials, methods and aircraft 
systems developed. Firth Vickers F.V.520 stainless steel is used 
for the Bristol 188’s airframe; this steel has a maximum service 
temperature of 506° C. 

In addition to the structural programme, some 20 wind-tunnel 
models were tested to assess the subsonic and supersonic 
behaviour of the aircraft and to examine aervelastic problems 
Free-flight flutter tests were made at the R.A.E.. Aberporth, 
with rocket-bousted free-flight models. A photograph of a 
Bristol 188 flutter: model was published in THe AEROPLANE for 
June 6, 1958. 

Reminiscent in configuration of the Canberra, the Bristo] 188 
is a large aircraft probably weighing 40,000 Ib. or more even 
though it is only a single-seater. It has an oval-section fuselage 
which is 71 ft. long and has a maximum width and depth 
of 3 ft. 9 in. and 4 ft. 114 in. respectively. Its wing is 4 
thick and has a modified biconvex section. The span is 35 ft. 
I in. and wing area is 396 sq. ft. 

Large and long engine nacelles are mounted on the wing 
Between the fuselage and the nacelles the leading-edge is 
unswept, although there are swept extensions at the fuselage 
and nacelle sides. There are trailing-edge flaps on this section 
of the wing. Outboard of the engines the leading-edge has 
38° sweep. Ailerons extend from the nacelles to the wingtips; 
they are balanced by all-moving wingtips having a 64° leading 
edge sweep and square-cut tips. 

The wing planform was chosen for its low wave drag at 
supersonic speeds and good transonic characteristics. The shape 
of the aircraft suggests a good area-rule distribution; there is 
a small degree of fuselage waisting in line with the engine 
nacelles. The design allows for favourable shock-wave inter- 

action between fuselage and nacelles to 


reduce supersonic drag. The nacelle 
mounting of engines also makes it 
| easier to install and test alternative 
powerplants. 

An all-moving tailplane is 
— above the fin, which has a 65° leading- 
edge sweep. The conventional trailing- 
edge rudder has a constant chord. The 


mounted 


lengthy fuselage contains the cockpit, test 


equipment, nose and main units of the 
undercarriage, fuel tanks and all major 
items of equipment. A large part of the 
fuselage volume is doubtless filled with 
fuel, as the wing is only about seven 
inches thick and probably holds no fuel 
tanks. Total engine static thrust with 


FAST CRAFT.—The Bristol 188's air- 
brakes are mounted on the fuselage 
side behind the wing; a brake parachute 
is stowed in the tail cone. 
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reheat is 28.000 Ib., indicating a high rate of fuel consumption 

Extreme length characterizes the engine nacelles for the de 
Havilland Gyron Junior DGJ.10 turbojets and their after- 
burners. This engine, designed specificallly for supersonic 
flight, has a frontal area of less than 6 sq. ft., a relatively low 
compression ratio and a very efficient reheat system Its 
maximum static thrust is 10,000 Ib.. which is increased to 
14,000 Ib. by the 2.000°K variable reheat system. Its thrust 
augmentation at Mach 2.5 approaches 200 

Gyron Junior DGJ.10s are being run in supersonic flight con- 
ditions at the N.G.T.E. test facility: others have been mounted 
in a Javelin for subsonic flight testing. The first flight of the 
Bristol 188 will not be made until sufficient flight experience has 
been gained with these engines 
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A centre-body intake is used for the Gyron Junior; the intake 
bullet may possibly be fixed for early test flights, but doubtless 
a variable-geometry system will be needed if intake perform- 
ance is to be acceptable over the ultimate range of flight speeds 

Aerodynamically, the Bristol 188 appears to be outdated by 
the slim-delta shapes now favoured for supersonic transports 
But it is the first British aircraft intended for sustained flight 
above Mach 2. As in all test programmes, its speed will be 
increased gradually, and Mach flight is unlikely initially. 

It should give invaluable information on kinetic heating, 
Stainless steel structures propulsion in the Mach 2 to 
Mach 3 speed range. This should be invaluable for the super- 
sonic-transport programme as well as for future military aircraft 
if by any chance current defence policies are reversed.—5.R« 


and 


Tigers in the Club 
JORMAN JONES presided at the annual dinner of the Tiger 
A Club on November 27, at the Royal Aero Club, where the 
occasion took on much of the atmosphere of a conversazione 
As he said in his opening remarks. the Tiger Club is an extra- 
ordinarily casual organization, and a good percentage of those 
present contributed casually to the evening’s speeches 


In the course of these, JANET FERGUSON was presented with the 
Tiger Trophy for her contribution to private fiving: C. A. NEPEAN 
BisHop mentioned the club activities at re-opened Redhill: Cotm 
LABOUCHERE hinted at possible C.F.S. participation in the next 
Lockheed Aerobatic competition nd Evpie McCaurey described 


by aerobatic champion Biancotto on the Continent 

British at last 
NORMAN JONES 
op-wing-aileroned 


his tuition 

Masor OLtver Stewart was delighted to see the 
getting somewhere tn international acrobatics, after 
had described progress, with A.R.B. help, on 


Tiger Moth Former racing champion BrIAN ILes said that the 
secret of winning races was to have a dirty aereplane and an honest 
face 


Other speakers included Birt CHesson, Jack Prercey, and WG 


Cpr. Ho_mMes (who lamented the non-issue of Permit-to-Fly 
for the Taylor monoplane, which had done about 40 hours’ flying) 
Mike Retry talked parachuting, BRENDA Horsratt gliding, and 
Aik Core. CHRISTOPHER public relations. while Esso’s DouGLas 
Warp-Campnréit promised further encouragement for these ultra 


*nthustasts 
The MeKenna Dinner 


HE graduates of No. 18 Course of the Empire Test Pilots 
School proved that their standard of after-dinner speaking 


was as high as their flying skill, when the McKenna Trophy 
was presented by Sir’ PrReverick Hannity PaGe on 
December 3 The retiring Commandant. Ge. Capt. BURNS, 


said that the 1959 course had proved a vintage year for 
quality, with five distinctions, no suspensions and an overall 
standard of 75.5 

After many vears, the McKenna Trophy had at last been won 
by the R.A.F.. in the person of Son. Lor. H. R. Raprorp., and 
the Edwards Trophy went to Fit. Li. J. M. HENDERSON A 
mention of the desirability of a V-bomber at the school to provid 


four-engine experience brought a quict hear hear from the 
ever-alert guest of honour Because of the xpense, however, 
training was confined to fighter-type aircraft The Commandant 


might also have mentioned th 


to each student 
The latest working party on the future of | 
announced that the School must continue for the 


four hours’ helicopter training given 


T.P.S. had recently 
foreseeable future. 


and estimated only a 10 decrease in the demand for test pilots 
by 1965 

This point was joyfully seized upon by Sir Frederick. who hoped 
that the decrease in military aircraft would be correspondingly 


small He also congratulated the Swedish member of the course. 
who had a slight contretemps with a Canberra, for helping to keep 
the manufacturers in business On a more, but not very, serious 
note, he dealt with the need for cheap air fares to make possible 


all-the-year-round holidays in the sun and mentioned the work 
towards this end done by his company on laminar-flow wings 
The remainder ot the speech-making did not lend itself readily 


best tradition 
indication of its 


to literary transcription, but to say that it was in the 
of similar past occasions will perhaps give 
quality. —J.b.F 


Sopwith Apprentices Dine 
UNIQUE occasion in the aviation calendar, the Sopwith 


Apprentices Associations annual dinner has become 
established as a notable gathering of a select group that can 


some 


lay claim to have been associated with the beginnings of 
British aviation The fifth of these enjoyable functions was 
held in London last week and 18 of the original Sopwith 


apprentices were present Among their guests were Sir 
Thomas Sopwith, Sir Frank Spriggs and Sir Roy Dobson 


After the assembled company had drunk a silent toast to 
Fred Sigrist--the Association’s first president—Atr VICE- 
MarsHat L. T. Pankuurst, C.B., C.B.E.. proposed the health 


spoke of his 
Thomas had 


of their president, Sir Thomas Sopwith He 
leadership and wisdom and remarked that Sir 


been in the forefront of aviation for half a century. 
Sirk THOMAS Sopwith paid a tribute to his team. The secret 
of running a big organization —or a small one, for that matter 

lay in finding some fine people to do the work 

Mr. J. BewsHer had something nice to say about all the 
guests in his toast to them. Mr. J. T. Lippury, who replied, 
expressed the feelings of all the guests when he said that they 
looked forward every year to hearing stories of the early days. 

Mr. R. W. SuTToN proposed the toast to Hawker Aircraft 
and not only succeeded in recalling many memories of the 
past, but paid handsome tribute to the founders of the com- 
pany. Sir Roy Dosson replied and in his inimitable way had 
something to say about Hawkers, the Sopwith tradition and 
the Government 

The health of the Association was proposed by Sik THOMAS 


In reply 


SopwitH and the reply was made by Mr. J. H. WILtiams. 
And throughout the proceedings, before, during and after 
dinner, the entire company indulged in vigorous reminiscences 


AT THE 
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Hoses OF 
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Sik ARCHIBALD 
McINDOE. 


venue, the Houses of Parliament Members 


contributed to a large attendance at the 


unusual 
Dining Room 


R.A.F. Reserves Club dinner on November 27, when their 
host was Mr. Dudley Smith, M.P 
MARSHAL OF THE R.A.F. Sik Dermor Boyte was in his best 


Night form and on the light-hearted premise that “ [he 
R.A.F, is good enough to prevent the disaster of having 

Reserves for help,” listed such Service achievements 
as the supremacy of 111 Sqn.’s aerobatics, winning the Reconnais- 
sance Competition in Germany, the lowest accident rate on record, 
and practically sweeping the board in inter-Service sporting events. 

Sir ArcHipaLD McInpor thanked the Air Council for cancelling 
the Club's debt and hoped for more and younger members. 

THE Hon. Max AtrKeN spoke warmly of Lord Dowding, president 
of the Battle of Britain Fighter Association, and wished that ne 
could have attended 

Masor-GENERAL 
Air Forces had never 
control] in this country, 


Guest 
modern 
to call on the 


agreed with Sir Dermot that the two 
closer, and noted the unified flying 
S.A.F.’s presence brought in 


Moort 
been 


where the l 


some $213 million annually, more than from any other source. 
* And,”” he added, there have been on this side of the four- 
hour pond, over 2,600 marriages 

Among the 200 members and guests were Air Chief Maishals 
Sir Guy Garrod and Sir John Baker, Air Marshal Sir Edward 
Chilton. Sir Frederick Handley Page, Sir Frederick Tymms and the 
leaders of the R.A.F.’s winning Blériot Race team, Gp. Capt 


Charles Maughan 


Norman Ryder and Sqn. Ld 
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(1) An operational prototype of the Lockheed P3V-1 anti-submarine aircraft, developed from the Electra, has made its first 


flight; it has a 10-man crew. 


Army support duties, are now undergoing flight test. 


(2) Two prototypes of the Bastan-engined M.S.1500 Epervier (Sparrowhawk), designed for 
(3) A new East Africa Lodge of the Guild of Air Traffic Control 


Officers was inaugurated on November 24—here, Mr. J. A. R. King (left) presents the warrant of constitution to the first 
Master, Mr. T. R. Thomson; centre, is Mr. E. B. David, the Administrator of the East Africa High Commission. 


NIGHT SHOT. An R.A.F. crew 
successfully fired a Thor IRBM at night 
from Vandenberg on December 2 under 
simulated battle conditions. It was the 
ninth Thor to be launched by R.A.F. 


personnel. 


CAPSULE CONSTRUCTION. 
Materials used in the Mercury man-in- 
space capsule include laminated glass 
fibre for the ablation “heat shield”; 
nickel cobalt for the capsule’s outer skin, 


and titanium for the inner pressure 
«chamber. 
CENTAUR. Initial ground tests have 


been made of the XLR 115 liquid oxygen 
liquid hydrogen engine being developed 
by Pratt & Whitney for the Atlas- 
Centaur rocket. The engine is also 
scheduled for use in an upper stage of 
the giant 1.5-million-lb.-thrust Saturn 
booster. 


SKYLARKS ALOFT. Three Skylark 
high-altitude rockets were launched from 
Woomera on November 30 and Decem- 
ber | as a British contribution to an inter- 
national COSPAR rasearch programme. 
Instruments carried included apparatus 
for measuring atmospheric temperature, 
electron densities and wind structure. 


SPACE COMMUNICATOR. Next 
spring it is hoped to establish an experi- 


mental trans-oceanic radio-link between 
Jodrell Bank and the east coast of 
North America and Hawaii and 
America’s west coast using 100-ft.-dia. 


Object of the expert- 
feasibility of a 


inflatable satellites. 
ment is “to test the 


passive reflector communications system 
on a global basis.” It 1s hoped to launch 
the satellites at a height of 1,000 miles 
using the newly developed Thor-Delta. 


ALTITUDE RECORD.—A U.S. Navy 
McDonnell F4H Phantom II flown by 
Cdr. Lawrence Flint, reached a height of 
98.560 ft. on December 6. Subject to 
official recognition, this is a new altitude 
record, beating the previous Russian 
record of 94,658 ft.. established in July 
by a TU-431. 


HUSTLING..-During 4 recent high- 
altitude flight a Convair B-S8A Hustler 
covered 1,680 st. miles in 80 min., an 
average speed of 21 miles per min. 
Refuelled by a Boeing KC-135 tanker, 
the B-58 is reported to have flown in 
excess of Mach 2 for more than 1 hr. 


R.A.F. LIGHTNING SIMULATOR. 

A prototype flight simulator of the 
English Electric Lightning is_ being 
installed at R.A.F. Coltishall. Designed 
and built by the Air Trainers Link Divi 
sion of General Precision Systems, Ltd., 
the prototype is the first of a number 
ordered by the Ministry of Aviation for 
Fighter Command. 


AIRPORT DEVELOPMENT. The 
U.S. Federal Aid Airport Program for 
the fiscal year 1960 includes 288 airport 
construction projects to be financed 
jointly by the U.S. Government and local 
bodies. The Federal grant totals $57 
million, of which 38°, is for runway con- 
struction, 34.1%. for taxiways and aprons, 
and 16.7°. for land acquisition. 


MEMORIAL FUND.—A_ fund has 
been organized by Air Charter, Ltd., to 
assist the children of those crew members 
who were killed in one of the company’s 
aircraft which crashed on Mount Suphan 
in April, 1959. Donations to the Mount 
Suphan Memorial Fund will be gratefully 
received by Capt. J. M. Carreras, 21 Wig- 
more Street, London, W.1 


ROTODYNE SETBACK. — Fairey 
Aviation has told the M.o.A. that it is 
not prepared to proceed with the Roto- 
dyne under the terms of the £4m. develop 
ment contract arranged last August and 
has asked for additional Government 
financial assistance. 


CANADIAN HELICOPTERS. — On 
November 13 we published a news item 
stating that the Sikorsky HR 35-1 trans 
port helicopter had been ordered for mili 
tary use in Canada. This was the result 
of a misunderstanding. An announce 
ment from the United Aircraft Corpora 
tion had stated that “Canadian Pratt & 
Whitney had concluded arrangements 
with Sikorsky Aircraft to produce a sub 
stantial portion of the HR 3S-1 in Canada 
for Canadian military orders.” In fact. 
it is understood that the military order 
for helicopters has vet to be placed in 
Canada 


U.S.A.F. CUTBACK.— Approximately 
900 U.S.A.F. aircraft, mostly combat 
types, are to be taken out of service 
during the next year, and twelve air bases 
are to be closed. Announced last week. 
this cutback is one of several recently 
introduced by the Defense Department 
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Commercial Aviation Affairs 


COMET PROVING.—A_ B.E.A. 4B 
made its first proving flight to Moscow on 
December 5, returning to London non- 
stop in four hours The flight was one 
of a series being made last week and this 
over the future Comet network to 14 
cities in Europe and the Middle East 


NEW COMET SERVICES. 
inaugurated its Comet service to 
Johannesburg on December with four 
Services a week, one via Rome, Khartoum 
and Nairobi, and the others calling at 
Salisbury also The service to South 
America, twice weekly, begins on 
January 25 and in February B.O.A4 
will inaugurate six services a week from 
New York to Montego Bay, Jamaica, 
including three via Nassau The 17th 
Comet of the B.O.A.C fleet of 19 was 
delivered on November 28 


B.O.A.¢ 


APPROVAL FOR 707-220.—The 
F.A.A. has approved the Boeing 707-220 
for airline operations. Braniff  Inter- 
national has ordered five of these JT4A- 
engined 707s, one of which crashed on a 
training flight on October 19 


B.O.A.C, 707 PLANS. 
to start Boeing 707 
London and New York in 
1960, building up from three 
daily by mid-May. A weekly 
Montreal and Toronto begins in April 
increasing to daily by August. and 
extending to Detroit and Chicago in Sep- 
tember. Additional services to New York. 
Starting in July, will call at Prestwick or 
Boston In September. a twice-weekly 
service to San Francisco via New York 
will begin, and will extend to Tokyo and 


B.O.A.C. plans 
services between 
mid-April, 
weekly to 


service to 


ilso, 
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Hong Kong in November. In 1961, 707s 
will fly to Nassau from New York, to 
Los Angeles from London and to the 
Middle East as an extension of the 


Atlantic services 


APPROVED SERVICES. Normal 
scheduled services recently approved by 
the A.T.A.C for six- or seven-yeal 
periods are: Glasgow-Ostend, by B.K.S 
Liverpool-Ostend, by B.K.S.: Cardiff 
Bristol (optional)-Ostend by Derby 
Aviation (seasonal) and Southend 
Groningen, by Tradaitr, 


CONVAIRS LINJEFLYG. 
Part of the transaction in the sale of six 
S.A.S. DC-6s to Aeronaves (see issue of 
November 27, p. $30) by the Babb com- 
pany involved the sale of four Convail 
340s, traded-in to Linjeflyg. the Swedish 
domestic operator 


THAL INTERNATIONAL. — Forma 
tion of Thai International Airways by the 
existing Thailand Airlines and S.A.S. has 
been confirmed. Operations will begin 
in April, 1960, with three DC-6Bs 


ANOTHER 707 FOR AIR-INDIA? 
A fourth Boeing 707-420, for delivery in 
mid-1961, is, it 1s reported from Bombay 
to be ordered by Air-India International 


C.A.A, 
ire now 
African 
London and 
Khartoum and 
flown in C.A.A 
December 4 


COMET. B.O.A.C C omets 
being used for one Central 
Airways service a week between 
Salisbury. via Nairobi 
Rome The first service 
colours left London on 


EDWARD WARNER AWARD.— The 
late Dr. Albert Plesman has been named 
first recipient of the Edward Warner 
Award, a gold medal to be bestowed 
biennially by the Council of ICAO. The 
iward is made for “ outstanding contri 
butions to the development of inter 
national civil aviation,” 


N.Z. DOMESTIC FARES.—The 
Services Licensing Authority has granted 
the request of the New Zealand National 
Airways Corporation for a 10 rise in 
passenger fares and freight rates This 
increase is expected to vield an additional 
£450,000 annually in revenue. No objec- 
tions were made to the application. The 
increases become operative on January | 


BOEING By November 23, 
Boeing had rolled out 91 of its 707s and 
had delivered 74 to customer airlines. 
Best average daily utilization, according 
to Boeing, is Continental's 9.9 hours. 


K.L.M. NEWS. 
of 1959, K.L.M. 


In the third quarter 
carried 10 of all 
passengers on the North Atlantic route, 
taking fourth position among Atlantic 
carriers. The airline has recently received 
approval to run its Dart 510s for 2.500 
hours between overhauls the highest 
figure authorized to date. 


ALLEGHENY ACCIDENT.— A 
Martin 202 of Allegheny Airlines crashed 
in bad weather while attempting to land 
at Williamsport Municipal Airport, on 
December 1 Of 25 occupants, one 


passengel survived, with serious injuries. 


ROYAL PUPIL. — Crown Prince 
Muhammad of Jordan has completed a 
course of helicopter pilot training. His 
instructor was Lieut. Cdr. R. S. Bradley, 
Westland’s assistant chief test pilot who, 
during his eight week stay in Amman, 
used King Hussein's private Westland 
Widgeon for the instruction 


NEW FAIRCHILD DIRECTORS.— 
Leo W. Killen has been appointed sales 
director for the aircraft and missiles 
division of the Fairchild Engine and Air- 
plane Corp, According to an announce- 
ment by J. H. Carmichael, the president, 
“Killen’s responsibilities will include 
military relations, F-27 and sub-contract 
sales.” 

M.o.A. APPOINTMENT.—Gp. Capt 


FE. M. T. Howell has been appointed 
Director of Air Armament Research and 


Wing Commander 


|. L. Dell 


Development, with effect from January 
1, 1960, and with the acting rank of 
Air Commodore. He succeeds Air Com- 
modore R. H. E. Emson 


A.T.A. BENEVOLENT 
Sir Gerard d Erlanger was 
chairman and Mr. P. A. Wills was 
re-elected vice-chairman of the A.T.A 
Benevolent Fund at the 28th meeting of 


FUND.— 


re-elected 


FAIREY PRESENTATION. 
Mr. Alan Vines, a director 
of the Fairey company 
presents P.L. Doughty with 
an award during the annual 
presentation of awards to 
Fairey students on 
November 25. 


its general committee. The Fund 1s 
expected to be wound up by 1963. 


APPOINTMENTS, — English 
Aviation, Ltd., have appointed 
O. Charlton secretary of the com- 


Dell 


E. E. 
Electric 
Mr. J 
pany: and Wing Commander J. L. 
is to become deputy chief test pilot. 


PLESSEY PRIZE-GIVING.—Mr. R 
Hall, speaking at the Plessey apprentice 
prize-giving ceremony said that the 
company now had 9%6 apprentices under 
training: 119 applications for apprentice 
training had been received during 1959, 
but it had only been possible to take on 
29 of these. Next year, the total number 
of apprentices at the Swindon factory 
would exceed 100 


A VETERAN’ RETIRES.—Captain 
Henry J. Johnson has retired from 
B.E.A. after 28 years in commercial 
aviation. His first contact with flying 
was as manager of Hillman Airways, in 
the development of which he played a 
leading part. Subsequently, he became 
senior traffic officer of British Airways 
and held a similar post with B.O.A.C. 
He has held various appointments in the 
and sales departments of 
1946. 


commercial 


B.E.A. since 
DERYK SMITH. 


regret that we 


It is 


with great 
record the sudden death 
in Paris last week of Deryk Smith, the 
executive officer of AGARD’s Structures 


Panel. Until he went to Paris in 1955 he 
was head of the technical department of 
the Royal Aeronautical Society. 
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Air Transport 


Phe Electra in Europe 

HE effects of the appearance of the new generation of 

turboprop-powered aeroplanes on the air transport pattern 
within and out of Europe will be interesting to watch. For 
rather too long the attention of airline sales executives, and, 
consequently, of the prospective travelling public. has been 
directed to the turbojet and it may well be that K.L.M.’s new 
Electras and, later, B.E.A.’s Vanguards will have a surprising 
impact--even in an artificial environment which fare- 
differentials and fare-competition are taboo. 

K.L.M. now have three L-1I88C (International) Electras 
(* Mercurius,” “Venus” and “ Mars”) and a_ fourth 
(* Jupiter“) is due later this month. The programmes of crew- 
training and sales promotion are now well under way and the 
first service, on the Amsterdam-Cairo run, will be flown on 
December 15. In due course the Electras will be used on all 
the heavier traffic European routes and on the medium-long- 
haul-sector services to the Middle and Far East. 

A S$0-minute trip from Schiphol, Amsterdam, to Le Bourget, 
Paris, last week left at least this person convinced that the 
Electra is going to hold its share of the available traffic—and 
more than its share if a maximum sales and passenger-service 
effort continues to be made. The regular traveller is going to 
be more concerned with time-table regularity than with the 
nuances of relative noise and vibration levels; the first-time 
traveller (who will have left his sensitive decibel recorder at 
home) will find that the ride is impressive by any standards; and 
the sophisticated, technically minded (and therefore know- 
ledgeably nervous) traveller will appreciate the unchanging 
engine note from the constant-speed engines. 

The normal K.L.M. layout will be for 16 first-class and 53 
tourist-class passengers. The first-class compartment is at the 
rear, on each side of the galley and auxiliary entrance area, 
and behind a movable bulkhead. In fact, almost any varia- 
tion of arrangement, from 66 to 99 seats, can be organized 
during turn-round, and the aircraft on the demonstration flights 
to and at Paris had 66+ 2 five-abreast seats in two compartments 
and eight (very) first-class seats aft of the galley. With or 
without the movable bulkhead, the interior is broken down by 
the lavatory, coat-cupboard and carry-on luggage area in the 
plane of the propellers and by the galley/bar area at the rear 
entrance—-so there is nothing of the tube-train appearance. 
There is another coat-cupboard and two lavatories at the rear 
of the cabin. The normally used entry and exit door is forward 
on the port side 

The flight-crew complement will be two pilots and a flight 
engineer—with a navigator carried on the longer-haul flights 
or in areas where navigation aids are limited. The engineer's 
position is behind the wide control console. K.L.M., incident- 
ally, carry flight engineers on all aircraft except the Viscount 
803s, which have a two-crew arrangement and for which all 
pilots are given a special engineering course. 

The flight equipment of the Electra is in line with that of 
present and future units in the K.L.M. fleet and includes the 
Sperry Integrated Instrument System and Bendix autopilot. 


THE AEROPLANE 590 


DECEMBER 11, 1959 


Amongst the modern items of Electra equipment Is a system 
for “ one-shot ” engine-failure drill in which one control is used 
to complete all the shut-down operations. 

On the positioning flight from Amsterdam to Paris the 
Electra’s take-off weight was about 100,000 Ib. -or 16,000 Ib. 
less than maximum—and the take-off and climb to operating 
altitude were nothing if not vigorous. It is lifted off into a 
steep initial climb which is held—except for an almost unnotice 
able reduction of angle to maintain the best climbing speed 
until the aircraft has settled into level flight at the chosen 
cruising altitude, when there is still no change in engine note 
A most comforting programme. Our cruising altitude for the 
short sector was 20,000 ft., which was reached in about nine 
minutes from start of take-off. At maximum weight the time 
to 10.000 ft. is about six minutes. The flight-planned time of 
48 minutes gave a block speed of 316 m.p.h. for the 253-mile 
sector.—H.A.T. 


Defence Against Competition 
OLLOWING the North Atlantic service agreement with 
Trans-Canada Air Lines (see last week's issue. p. 558) 
B.O.A.C. has reached agreement on a pooling scheme for eastern 
and Atlantic services with Air-India International and Qantas 
Empire Airways. Subject to government ratification the agree 
ment will come into force on April 1 next year. 

The network which is involved extends between London 
India, Hong Kong and Japan, between London and Australia, 
and across the North Atlantic. Tickets will be interchangeable 
and each airline will sell the services of the others whilst main 
taining its individuality. B.O.A.C. and Qantas already have 
turbojet flights on these routes and Air-India will introduce 
such flights next April. The three airlines will co-ordinate thei: 
operations in a drive to increase their total traffic. 

Such agreements appear to have become inevitable in an 
era in which nearly all long-haul airlines have over-equipped 
with turbojet fleets which cannot begin to show a profit until 
the introductory period is over and until more traffic has been 
obtained to match the increased available ton-mile capacity 


The Cost of Re-equipment 


OME eyebrows may have been raised at a small entry on 

the very last page of the B.O.A.C. Report and Accounts 
1958/59, in which it is recorded that contractual commitments 
in respect of future aircraft purchases include £89.3 million 
for the VC10s and £34.7 million for the Boeing 707s. By 
comparison, the commitments for these same orders were shown 
in the 1957/58 accounts as £56.6 million and £24.7 million 

No explanation is given of these increases, nor is it explained 
that even these figures are far from being final. In fact, the 
current totals, as given to us by B.O.A.C. last month, are 
£95 million for the VC10 and £43.4 million for the Boeing 707 
The explanation, it seems, is that the published figures are 
based on actual contract commitments up to the end of the 
financial year, and not on the estimated total cost 

The total of £95 milhon for the VC10s is made up of 
£60 million for the basic 35 aircraft (with engines): £4 million 
for customer-furnished equipment: £8 million for agreed modi- 
fications since the contract was signed (including a change from 
Conway R.Co.I5 to R.Co.42 engines); £4 million for price 
escalation (the rising cost of material and labour): £8 million 
for spare engines (approximately 100); and £11 million for air 
craft spares and ground equipment. 

The increase in the Boeing 707 price is similarly explained 
Current total cost of the 19 Comet 4s for B.O.A.C. is given 
as £34.7 million. 


London Airport Jet Movements 


N the year ended September 30, 1959, there was a daily average 
of 318 movements at London Airport. These movements were 
broken down as follows, in a recent written answer in the 
House, with “night” defined as 23.00 hrs. to 07.00 hrs 
October, 1958-March, 1959. 
Arrivals, 113 day (1.2% jet): 11 night (2.3° jet). 
Departures, 112 day (1.4%, jet); 14 night (0.8%. jet). 
A pril-Se ptember, 1959. 
Arrivals, 162 day (3.3°, jet); 31 night (1.1%, jet) 
Departures, 163 day (3.4%, jet); 30 night (0.8%, jet). 


PHILIPPINE DELIVERY.—A fleet of five Scottish Aviation Twin 
Pioneer Series 2s was handed over to Philippine Air Lines on 
November 27 at Prestwick. Powered, at P.A.L.’s request, by 
R1340 Wasp engines, these 19-seat Twin Pioneers are to be 
ferried to Manila by Scottish Aviation crews. In this group, 
Mr. T. D. M. Robertson, managing director, and other Scottish 
Aviation executives are seen with representatives of the airline. 
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Only the VANGUARD 
has this proved flexibility 


AIRLINE OPERATORS are invited to look carefully at 
this diagram and graph, and then compare the 
Vanguard’s flexibility with their own experience of ————— ALTITUDE 


short haul operation on high-density routes. FEET 


It is easy to see that this remarkable aircraft can ais ; ee 25,000 
be routed at altitudes of from 5,000 ft to 25,000 ft — a TRIP COST 
and above, with practically no penalties in opera- 832$ 
ting costs or speed. 20,000 


The difference in direct cost between a 500-mile 
827$ 


sector flown at 10,000 ft and one flown at an 


optimum of 20,000 ft is only $44 per trip. A cruising 
speed of over 400 m.p.h. is available between the 


height bands of 5,000 ft and 30,000 ft., so that 


schedules can be maintained irrespective of route- 


ing instructions. 


ALTITUDE FEET 4a. @0% LOAD FACTOR 


30,00 


speep CAN BE 

) | MAINTAINED WHATEVER 500 MILES 
|_| THE ALTITUDE ROUTEING 

| | INSTRUCTIONS 


LOW LEVEL ROUTEING IMPOSES NO FINANCIAL 


STRAIN WITH THE VANGUARD 
340 380 420 460 CRUISE AIRSPEED -M.P.H. 


Of all the airliners 425 m.p.h. cruising e Freight capacity 7/8 tons at normal 
— densities e Full routeing and A.T.C. flexibility e Can use 
only the Vanguard normal existing airfields e Quick turn-round e No airfield 


noise problems e ‘Ten years’ unique Vickers/Rolls-Royce 


has all these features turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VICKERS 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


871$ 

5,000 

 919$ 
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ONLY BRITISH OXYGEN | 
gives aviation this complete service 


Liquid and gaseous oxygen for breathing x 
Liquid oxygen and nitrogen for missiles es 
Oxygen and nitrogen services for missile testing 
Mobile oxygen plants 

Liquid oxygen storage and handling equipment 
Liquid oxygen converters, regulators and valves 
Liquid nitrogen explosion suppression systems es 
Gases and welding equipment for aircraft construction Ss 
Spares and repair facilities for N.A.T.O. 


On the ground...in the air ¢ 


BRITISH OXYGEN BRITISH OXYGEN = 
GASES LIMITED | ENGINEERING LIMITED z 

BRITISH OXYGEN BRITISH OXYGEN 
ARO EQUIPMENT LIMITED RESEARCH AND DEVELOPMENT LIMITED [= 


Intensive research continues on cryogenic problems and associated development 
projects. We shall be pleased to assist you with your problems. 
ASSOCIATED COMPANIES THROUGHOUT COMMONWEALTH... 


BRITISH OXYGEN AVIATION SERVICES | 
BRIDGEWATER HOUSE, CLEVELAND Row 
ST. JAMES'S, LONDON S.W.1 
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Air Transport... . 


T.W.A. Jet 


RANS WORLD AIRLINES became the fourth carrier to 
offer jet service over the North Atlantic on November 23, 
when it introduced its Boeing 707-331 Intercontinentals between 
New York, London and Frankfurt The inaugural westbound 
service from London, a day later, provided an opportunity for 
THe AEROPLANE AND ASTRONAUTICS to study the operation at 
first hand and later, in Kansas City, to see something of the 
company’s extensive training and engineering programmes 
which support the jet Operations 
Initial jet schedules across the Atlantic are three round 
services a week between New York, London and Frankfurt, 
with scheduled flying times of 6 hr. 25 min. eastbound and 
7 hr. 30 min. westbound for the ocean crossings. In January, 
1960, the schedules will be increased to provide a daily service, 
with two flights a day in the spring and summer peaks. On 
December 3 a second Atlantic service, between New York, 
Paris and Rome. was inaugurated—also with a thrice-weekly 
frequency [.W.A. has been using its fleet of b5S smaller 
707-131s since March 20 on domestic routes in the U.S.A., and 
the average monthly passenger-load factor on the jets has never 
been below 80 By comparison, the average on piston-engine 
aircraft in 1958, and so far this year, has never been above 80 
It is claimed for the Intercontinental that it is “ the World’s 
first civil jet aircraft to offer a non-stop service across the 
Atlantic in either direction, regardless of weather conditions.” 
T.W.A. was less than lucky, on its first London-New York 
service, to encounter a combination of conditions which made 
it necessary to stop at Gander and so disprove this claim. The 
weather at New York was, at the time of leaving London, 
below minima for the particular crew flying the Inter- 
continental, and was clearing only slowly The declared 
alternate, Pittsburgh, was at the limit of the Intercontinental’s 
range for this flight, which was made against a 40-knot average 
headwind component, with almost a full passenger payload, and 
a weight limitation out of London 
The flight was therefore planned with a refuelling stop at 
Gander and arrived in New York some two hours behind 
schedule. Terminal weather should be the only factor limiting 
non-stop service with the Intercontinental on the North 
Atlantic, although the full weight of 301,000 Ib. cannot be used 
at present out of London, Paris, or Rome. In. standard 
conditions the field length required at this weight is 10,075 ft.. 
compared with the 9.576 ft. of London's longest runway, 281 
T.W.A, operates its Boeing 707s with a flight crew of five. 
comprising captain, first and second officers, flight engineer and 
navigator The second officer, who is qualified to fly the 707 
from the right-hand seat, sits behind the captain and is 
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Operations 


principally concerned with handling communications, as well as 
meeting the F.A.A. requirement for two pilots on the flight 
deck throughout the period of every journey 

The normal cabin crew also totals five-—two for the 102-seat 
economy-class cabin and three for the 32-seat de luxe-class 
cabin forward. An attractive feature of the de-luxe cabin is 
the spacing of the seats, which, on the port side of the aisle 
are. in effect, three-abreast but with the centre seat replaced by 
a handy two-tier table. Double seats, without these tables, 
complete the layout to starboard. Between the forward cabin 
and the flight deck there is a six-seat lounge, a galley and two 
toilets. Additional galley and toilets at the rear serve the 
economy-class cabin, where the seating is six-abreast at the 
IATA-prescribed 34-inch pitch 


Flight Planning 

T.W.A. operates its jets on the basis of a fixed-altitude cruise 
at a speed approximating to that for minimum cost, adjusting 
engine power (indicated as a percentage of compressor r.p.m.) 
at intervals to maintain this speed at a constant value. Cruise- 
climb operations are not attempted because of the difficulty of 
obtaining A.T.C. clearance, but a stepped climb, usually 
comprising one 4,000-ft. increase in altitude, is used when the 
aircraft is too heavy to reach the optimum altitude on its 
initial climb. In practice, a cruise at Mach 0.82 at an altitude 
of around 30,000 ft. is usually the optimum operation. When 
payload and weather are not critical, maximum-speed cruise 
(MSC) can be used, with the engines at maximum-cruise thrust. 
while a long-range technique (LRC) is used when it 1s necessary 
to conserve fuel 

Flight planning is worked out on the T.W.A. Jet Flight 
Plan--Flight Log, which combines the functions of a 
“ Howgozit ~ chart. On this chart, the first Steps are to record 
the selected route, type of eruise and cruising altitude for the 
flight, and the selected alternate The flight from destination 
to alternate is always assumed to be at LRC power. Ground 
distances, average temperatures and average wind components 
for the scheduled sector and diversion to alternate are entered 
on the sheet. and the total time and fuel for the alternate 
operation are then calculated with the help of tables in the 
Jet Planning and Performance Manual 

rhe first item in the weight calculation entered on the chart 
is, therefore, the fuel required for operation from destination 
to alternate, including climb, cruise and descent. Additional 
reserve fuel is then listed under the headings of “F.A.A 
reserve.” “ T.W.A. reserve” 2nd “ Hold-Destination.” The 
combined F.A.A. T.W.A_ reserve varies according to operation; 
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on domestic flights with the 707-131, it is 
international flights of less than five hours’ 


10.000 on 
duration, it is 
12.000 Ib.; for five to eight hours it 1s 15,000 Ib.; and for flights 
of more than eight hours, reserve fuel is added at the rate of 
18 Ib./min. of extra flight time. 


The “ Hold-Destination™ reserve fuel is at the captain’s 
discretion, to allow for anticipated delays at destination 
calculated on the basis of 10,000 Ib. of fuel per hour of holding 
time. On domestic flights, incidentally, no alternate need be 
planned if, for a period from 2 hr. before to 2 hr. after the 
E.T.A. at destination, the ceiling is ferecast at least 1,000 ft 
above the initial approach altitude and visibility at least three 
miles 

By adding together “the various reserve fuel allowances, the 
aircraft operating weight empty (either the fleet average or a 
specific value for the flight if known) and the estimated 
payload, the landing weight at destination can next be 
calculated. From this information, using flight-planning charts 
for the appropriate altitude, temperature, ground miles and 
cruising power, the true air speed can be obtained. The wind 
component is applied to this figure, the nautical air miles 
calculated and the time and fuel for the scheduled sector can 
then be read from the tables in the manual. The gross weight 
at take-off is finally obtained by adding this fuel weight (and. 
on the 707-131, injection-water weight) to the landing weight 

It will be seen that the T.W.A. operations are based on a 
generous fuel-reserve policy, including sector fuel from take-off! 
to landing; fuel for the alternate, allowing for climb back to 
cruising altitude from destination and descent to alternate: a 
variable holding reserve and a fixed final reserve depending on 
the length of flight. Flight planning ts straightforward when 
using the Jet Planning and Performance Manual, in which the 
tables give the answers for any set of conditions. 

Before take-off, the Flight Log portion of the Flight Plan 
sheet is completed with all compulsory A.T.C. check pornts. 
their distance from take-off, the estimated T.A.S. and ground 


speed in knots over each point, time between each point, 
estimated clock time and naut. miles remaining. Other 
information, such as actual time overhead, actual altitude, 


l.A.S., ground speed, outside air temperature. cruising power 
in use and fuel remaining are recorded at each check point 
In this way a constant watch is kept on the progress of the 
flight--and a permanent record is available for subsequent 
analysis if desired. 

For each take-off, a Take-off Data card is completed. and is 
prominently displayed in the cockpit. It records the gross 
weight, temperature, altimeter setting, airfield pressure, tailplane 
incidence setting, appropriate engine speeds. V1 and V2 speeds 
and time to 120 knots. The reverse of this card tabulates V2 
speeds for various weights (ranging. on the 707-331. from 
135 knots at 190,000 Ib. to 163 knots at 301.000 Ib. with 30 
flaps) and the boundary speeds (from 118 knots at 150,000 Ib 
to 135 knots at 198,000 Ib. with 50° flaps). 

Normal take-off procedure is to climb to 1.200 ft. at 
reference speed plus 10 knots before retracting flaps and then 
to climb at 280 knots to about 25,000 ft. and at M=0.74 above 
that altitude. Descents are made, power off, at the MNo’VNo 
speed. For high-speed descents. at up to 8,000 ft./min.. the 
undercarriage can be lowered, and holding patterns are flown 
at 190 knots with 30° flap 


Training Programme 
1.W.A, trains its jet crews—and almost all its other flight 
and ground staff—at the Transportation Training Center, an 


eight-floor former furniture warehouse in down-town Kansas 
City. 
International 


Flying training takes place from nearby Mid-Continent 
Airport. The Training Center runs some 25 
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The facility at Mid-Continent 
International airport, Kansas 
City, is the principal T.W.A 
overhaul base for aircraft (top 
right) and for power plants 
(centre foreground). Boeing 
707s are receiving their major 
overhauls at this base, and work 
on jet engines will begin next 
year 


ground school courses, covering the requirements of all flight 
personnel, and such ground specialists as flight dispatchers. 
flight planning personnel, meteorologists, ticket agents, station 
personnel and transportation agents 

Preparations for jet training began some three years ago 
with some basic jet courses for instruction, followed by courses 
on the 707 two years ago. Towards the end of 1958 the task 
of training crews on the 707 began and is now a majo! 
programme at the centre. Jet crews are chosen on a seniority 
basis from volunteers among T.W.A.’s pool of 1,530 pilots. 
683 flight engineers and 101 navigators. All captains qualified 
on the 707 so far have at least 20 years’ service with the 
company, and have been flying Constellations and Starliners 

The company has no immediate requirement for new flight 
personnel; in fact, some pilots were placed on furlough two 
years ago and have still to be recalled. When needed, recruits, 
with military experience, can be obtained fairly easily the 
requirements are 800 hours’ solo (single-engined experience ts 
sufficient) and an instrument rating. Pilots accepted fo! 
training receive a thorough ground course and experience in 
the air, and pass out as first officers after taking a line check 
After five years as first officer they must qualify as captains 
or be discharged; once qualified. the T.W.A. first officer can 
expect to be appointed to a captaincy after another five vears 
or so in the right-hand seat. 

The 707 conversion course starts with three weeks of ground 
school. covering about 35 hours a week plus * homework.” 
Then follows a week on the Link 707 simulator, including 
12 hours’ flying and 12 hours as observer in alternating 
two-hour spells. The minimum time in the 707 itself to 


(Continued on page 593) 


Among the dozen or so special training aids for the 707 at the 
Transportation Training Center is this $100,000 engine demon- 
strator, which includes a complete control panel and a sectioned 
model engine to show the results of every control movement. 
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complete the training schedule would be 10 hours, including 
the F.A.A. check. The average flight time taken in T.W.A. so 


far is 21 hours. Line training, with a supervisory captain, 
comprises a minimum of five domestic round trips, or two 
international round trips of four sectors each 

First and second officers receive similar training and in 


international operations take spells at each position. All pilots 
are given basic training on the flight engineer's panel 

The training programme on the moving-base simulator is 
divided into six sections with a total of 61 items covering 
cockpit familiarization, air work, take-off and landings (using 
the Link Mk. 4 visual system), radio navigation, emergency 
procedures and operation of the flight engineer’s panel. The 
visual system is being used by T.W.A. for the first time and is 
of the closed-circuit television type, with a moving camera 
scanning a large-scale model of a typical runway and 
approaches. The picture is projected on to a screen in front 
of the cockpit, and any desired cloud break-out height can be 
simulated 

Most of the simulator programme is repeated in the air, but 
with more emphasis on handling the aircraft in unusual o1 
emergency situations and less time on system emergencies 

A simulator for the Convair 880 will be installed alongside 
that for the Boeing 707 within the next week or two, and will 
be linked to the same visual system. Training programmes on 
the 880, of which T.W.A. has ordered 30, will be similar to 
those on the 707, and the crew arrangements and the cockpit 
layouts have been standardized so far as possible between the 
two types 

In addition to the conversion courses for crews going on to 


jets, the Training Centre handles courses for crews changing 
from One piston-engined type to another (e.g. Martin 404 to 
Constellation, Constellation to Starliner) and the 4-hr. semi 


annual proficiency checks on emergency procedures which all 
flight personnel must take. A series of airport qualification 
films is being built up to familiarize pilots with strange airports 
Each film, in colour, lasts 15-20 min. and shows the different 
approaches, in vMc, photographed from the co-pilot’s seat. A 
year ago the C.A.A. confirmed an earlier provisional regulation 
permitting airport qualifications to be made solely on these 
films 

At peak periods the Training Center handles up to 250 pilots 
and flight engineers on conversion courses, apart from other 
staff categories. There are 22 ground school instructors, all 
highly qualified, and all of whom fly on the line or on training 
flights at least month. Flight instructors alternate 
between the simulator and the training aircraft and are all 
qualified on the line; many, in fact, instruct for the winter 
season and fly on the line during the peak summer months 


once a 


Overhaul Base 

I.W.A. is understandably proud of its overhaul base at 
Mid-Continent International, an airport established by the 
Kansas City municipality some 14 miles north of the city and 
leased by T.W.A. At present, T.W.A. is the exclusive user of 
the 4,650-acre M.C.1.; all scheduled services use the Municipal 
Airport on the banks of the Missouri: River, a mere 
10 minutes’ cab drive from the centre of Kansas City. If 
future traffic expansion demands, M.C.I. may be developed as 


the citv’s jet terminal, but, meantime. it perfectly meets T.W.A 
jet-training needs 


Its single 6,000-ft. runway is now in process 
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of being extended to 9,000 ft. for the 707-331 Intercontinentals. 

The overhaul base, built at a cost of $25 million, includes 
two massive airframe overhaul hangars, each measuring 816 ft. 
by 160 ft.; a 200,000-sq.-ft. powerplant overhaul building and a 
series of engine test cells using hydraulic dynamometers. At 
the time of our visit the first of T.W.A.’s Boeing 707-131s was 
in for its first major overhaul. F.A.A. approval has been 
obtained initially for 2.500 hours between overhaul, but this 
particular aircraft was pulled out of service at 2,300 hours, to 
avoid having several 707s on overhaul at once. The 10-day 
period allowed for this first overhaul is expected to be halved 
as experience on the 707 

About 40°, of the work load on the major overhauls is 
concerned with routine items, the remainder comprising 
accumulated engineering changes and modifications, and work 


is increased 


found necessary on inspection. Other maintenance checks on 
the 707 are the daily pre-flight or service check, station check A 
at 50 hours, station check B at 100 hours and a detailed 


inspection check C at 200 hours 
More important to the success of T.W.A.’s daily operations 
than the overhauls at M.C.I. is the organization which has been 


set up to maintain a constant and intimate control over 
maintenance functions throughout the T.W.A. system. The hub 
of this organization is the briefing room and the adjoining 
co-ordinators’ office. In the former, a daily maintenance 


briefing session is held, in the presence of the vice-president, 


technical services, to study the previous day's operations, 
regularity, delays and incidents over the entire domestic 
network. Action taken on the spot to overcome non-routine 


snags is considered, and the lessons. if any, are noted for future 
reference 

Graphs and charts round the walls of the briefing room show 
how the fleets are performing, and break down the delays into 
the areas where 


various order to highlight 
maximum effort is required 
For a well worth-while investment of some $12,000 a month, 


I.W.A. has established a private-line facility (PLF) by which 


categories in 


M.C.I. is linked. by direct telephone lines through the 
co-ordinator’s desk, to each major T.W.A. domestic terminal, 
where maintenance is looked after by specialist foremen. 


Through the PLF, these foremen can consult specialist 
engineers at M.C.1. or at the engineers’ homes, which are also 
linked to the PLI The PLF is also used for a countrywide 
briefing and joint consultation at least once a day with about 
12 points linked simultaneously 

The co-ordinator, on duty 24 hours a day, also has before 
him a large display board in which the progress of every 
scheduled T.W.A. flight for the day is recorded. Various 
symbols are used to indicate delayed departures or arrivals, 
and special attention is given to repetitive difficulties—the same 
snag occurring three times in quick succession 1s the signal for 
urgent action to be taken 

The T.W.A. overhaul base and the maintenance organization 
were not set up specifically for jet operation; much of the 
present system was introduced, in fact, at the time the fleet of 
L-1649 Starliners came along. There is no doubt, however, 
that the company has derived tremendous benefits from the 
system so far as 707 operations are concerned and, although 
snags have naturally occurred, there have been few of a major 
nature. The daily briefing sessions have served to detect the 
likely problem areas and action has been taken in time to 
prevent trouble building up.—F.G.s 


The Air-freight) Business 


CHEDULED North Atlantic 
IATA members increased by 
son with 1957 and the combined 
ton-mile increase was 20.1 
freight ton-miles increased by nearly 67 but the figures for 
earlier years had been comparatively small and this jump 
did not, therefore, influence the overall increase by more than 
a point or two. The biggest Atlantic cargo ton-mile increase 
so far (44.4°,) was that between 1955 and 1956 
There are, at present, five carriers offering scheduled all- 
freight capacity between North America and Europe, with a 
total of about 24 return services per week. In order of service 
frequency these carriers are Seaboard and Western, Pan 
American, K.L.M., T.W.A., and Swissair: three operate through 


freight ton-miles flown by 
18.5 last year by compart- 
scheduled and non-scheduled 
In fact, the non-scheduled 


London and the other two (K.L.M. and Swissair) call at 
Prestwick and Manchester 
T.W.A. is now taking a special interest in the expanding 


transcontinental and transatlantic all-freight business. With 


L-1049Hs, 15 services are operated weekly over three domestic 
routes and four services on two routes over the North Atlantic 
T.W.A 


is interested in the Canadair CL-44D and, for long- 


Since 707s are due 
in the T.W.A. fleet, the 735 
is of special interest, but there are many services on which the 


haul work, in the swing-tail Boeing 735. 
to become the major ton-milers 
more flexible turboprop will be essential if major all-cargo 
re-equipment is planned 

In a recent newsletter Eagle Aviation offered interpretations 
of expressions in the air charter vocabulary—the idea being the 
useful one of ensuring that everyone in the business is speaking 
the same language The strange-to-the-outsider words and 
their interpretations are 

INDICATION A rough estimate of the price for a charter, 
plus or minus 10% and with no undertaking that aircraft will be 
available for the date required. 

QUOTATION : An exact estimate of price for a charter, usually 
given subject to an aircraft being available at the time of accept- 
ance. If given with guarantee of availability a quotation becomes 
a firm offer 


FIRM OFFER: This is from a carrier to a charterer detailing 
price, aircraft availability and terms, or from a charterer to a 
carrier detailing his requirements and the price and terms he is 


If the firm offer is acceptable to the other 


prepared to accept 
accepted by a certain time and date) then a 


side (and is positively 

fixture results 
FIXTURE A booking committing both carrier and charterer to 

the flight in question 
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The Fighting Services 


DECEMBER 11, 


Flay Officer Aireraft Carriers 
EAR ADMIRAL R. M. SMEETON, M.B.E.., js to become 
Flag Officer Aircraft Carriers in succession to Vice-Admiral 
C. L. G. Evans, C.B., C.B.E., D.S.O., D.S.C.. on March 1, 1960. 
Joining the staff of Flag Officer. Air (Home) as Commander, 
Flying Training, in June, 1946, Rear Admiral Smeeton was 
Commander (Air) in H.M.S. “Theseus” from June to 
November, 1947. Commander (Air) and Executive Officer of 
R.N.A.S. Lee-on-Solent from June, 1949, to March. 1950, he 
then became Deputy Director of Air Warfare (Materials) at the 
Admiralty. He took command of H.M.S. “ Albion” in June, 
1956, and on leaving the carrier has been Director of Plans at 
the Admiralty until June this year. 


Second Britannia Squadron 


QO. S11 Squadron, 1955 winners of the Berlin Air Lift Gold 

Cup. is to be re-formed at R.A.F. Lyneham on December 15 
as the second Britannia squadron. To be commanded by 
We. Cdr. A. W. G. Le Hardy, O.B.E., the Squadron will form 
part of the strategic element of Transport Command. 

Lyneham was the Squadron's base when it was first formed 
in 1942. Its regular mail service between the United Kingdom 
and the Near East was extended in October of that year to 
India, and services were later flown to Italy, North Africa and 
Karachi. Special flights were made in connection with the 
Casablanca, Cairo and Teheran Conferences. Later, flying 
Yorks, the Squadron operated on the Far East services until 
committed, in July, 1948, to “ Operation Plainfare “—the Berlin 
Air Lift. Re-equipped with Hastings, it began operating 
passenger and freight services to Japan in August, 1949, and 
took part in many reinforcement operations, among them Korea, 
Kenya and Cyprus 

More recently the Squadron made special flights to Moscow. 
and operated the Warsaw service. In connection with “ Opera- 
tion Grapple” it made flights to Christmas Island. and ran a 
regular scheduled service to Woomera for the Ministry of 
Supply. In 1955 it supported No. 139 Squadron Canberras on 
a goodwill tour of Canada, the U.S.A. and the West Indies. The 
Squadron was disbanded in September of last year. 


Pilot Interception Plotter 


N Air Council award of £100 has been made to Wg. Cdr 

A. F. Wilson, D.F.C.. serving in Denmark with the Allied 
Air Forces Northern Europe, for designing an interception 
plotter for use by day fighter pilots. Known as the Wilson 
Plotter, it has been adopted by Fighter Command and 2nd 
1.A.F.. Germany, as a position pinpointing aid. 

The plotter consists of a map board surmounted by two 
linked arms, each marked with a range scale and pivoted from 
two points on the map, which could represent DME or TACAN 
beacons, or CR/DF stations. Given his distance from these two 
points, a pilot can move the arms to form a point of intersection 
which indicates his position on the map. Described as an 
“ingenious and inexpensive boon to the fighter force.” it is 
stated to have greatly contributed to fighter efficiency. 


one 
Third Mobility Exercise 

EPRESENTING a further step in the series of air mobility 

trials undertaken this year by formations of the Strategic 
Reserve, last week's exercise “ Winged Coachman ™ had similar 
aims to the October exercise “ Red Banner” (THE AEROPLANE 
AND ASTRONAUTICS, October 23). These were to practice the 
mounting and air movement by Transport Command of an 
Infantry Brigade Group; to undertake tactical operations within 
40 miles of the airhead: and the practice of a support main- 
tenance organization from airhead to units in the field using 
helicopters and light fixed-wing aircraft. 

Unlike the last exercise held on Salisbury Plain, which repre- 
sented a limited war against a second-class enemy with some 
first-class equipment, “ Winged Coachman” was more on the 
lines of an internal security operation against an enemy without 
any heavy equipment. Held in Northern Ireland, its air support 


force represented two of the three elements of Transport 
Command—tactical airlift and close support. The third 
element. strategic supply, was not properly tested in the 
exercise. 

The first two elements, tactical airlift, represented by 


Beverleys of Nos. 47 and 53 Squadrons and Hastings of Nos 
24. 36 and 114 Squadrons, and close support. undertaken by 


REDSKIN SHOWS.—This summer the Redskins aerobatic 

team from the Central Flying School, R.A.F. Little Rissington, 

gave 25 flying displays at various air meetings. The two-man 

team consists of Fit Lt. P. J. Hirst (right) and Fit. Lt. J. R. Rhind, 

who perform a 10-min. synchronized aerobatic display in red- 
and-white Jet Provost T Mk. 1s 


Pioneers of No. 230 Squadron. will soon come under the 
control of No. 38 Group, the new formation to be established 
at R.A.F. Upavon in the New Year. The strategic element, 
which comprises mainly Britanmas of Nos. 99 and SII 
Squadrons and No. 216 Squadron Comets. backed-up tor the 
time being by Hastings and Beverleys. will remain a second 
self-contained force 

A very much larger and, therefore. more realistic 
R.A.F. Army air mobility exercise is planned for next spring 
For this, the complete Guards Brigade Group and part of the 
Headquarters of 3 Division will be flown out to North Atrica 
in a Strategic move. They will then be tactically airlifted to 
another airhead and go into action from there 


\ppomntments 


HE following are among recent Royal Air Force appornt- 
ments: 
Bomber Command: Gp. Capi. A. H. € 
to Headquarters for planning duties 
Coastal Command: Weg. Cdr. B. W 
quarters as Wing Commander, Training 


Boxer, D.S.O., DLE 


A.F.C., to Head- 


Parsons 


Transport Command: We. Cdr. C. D. Burrill to Headquarters 
as Command Movements Officer 
Flying Training Command: We. Cdr. D. N. Fearon to R.At 


Ternhill as Chief Instructo: 

Technical Training Command: We. Cd: 
M.Sc., to the School of Technical Training. R.A. 
Education Officer, with the acting rank of Gp. Capt 

Middle Fast Air Force: Gp. Capt. D. F. Hyland-Smith. M.V.O 
D.F.C.. A.F.C... to Headauarters as Senior Personnel Staff Officer 
Wg. Cdr. E. R. Bell. M.V.O., D.F.C., A.F.C.. to R.A.F. El Adem 
to command, with the acting rank of Gp. Capt.: Wg. Cdr. W. H 
McCulloch to No. 24 R.A.F. Police District. Nicosia, as Assistant 
Provost Marshal: Wg. Cdr. J. L. Mitchell, M.V.O.. D.F.C., A.F.€ 
to Headquarters for air staff duties 

Far East Air Force: Gp. Capt. P. A. Hughes. D.F.C., to R.A 
Seletar to command: g. Cdr. R. N. G. Allen. D.F.C.. to Head- 
quarters No. 224 Group for administrative duties, with the acting 
rank of Go. Capt. 

R.A.F, Germany: Wg. Cdr. J. A. Ferguson to Headquarters Allied 
Air Forces Central Europe for air staff duties. 

Other Appointments: We. Cdr. K. McK. Murray. D.F.C.. 
United States for duties with N.A.T.O 


D. M. B. Pitt, M.B.E 
Halton, as Chief 


to the 


More Service News 


Goodwill Visit.— Three Coastal Command Shackletons of No. 42 
Squadron (We. Cdr. J. R. Ramsden) left RAF. St. Mawgan on 
December | for a 14-day visit to the Caribbean. Code named 
* Calypso Stream II,” the visit is the second of a series of six- 
monthly training and liaison flights to the area 


No. 122 Wing Reunion.—The Jever Steam Laundry shareholders 
annual general meeting will be held on Saturday. January 2, 1960. 
at Dirty Dick's, Liverpool Street. London, at 18.30 hrs. Details can 
be obtained from Fit. Lt. B. B. Sharman, Officers’ Mess. R.A.F 
Halton, Aylesbury, Bucks 


Queen’s Colour Escort.—The R.A.F. Regiment Demonstration 
Flight, which on ceremonial occasions provides the Escort to The 
Queen's Colour for the R.A.F. Regiment, has been renamed the 
R.A.F. Regiment Colour Guard. Based at Catterick, its main task 
is providing field tactics demonstrations for new recruits 


Plessey THE _AEROLANE 


15 kW 
transformer rectifier 
unit 


From a 200 volts three phase 320/500 cycle supply the unit gives up to 500 
amps. d.c. at 28 volts for general aircraft services. 

Two electrically displaced six-phase transformer circuits are paralleled to give 
an equivalent twelve-phase rectified output, with an inherent low ripple 
characteristic. 


Good regulation and current sharing between rectifiers is achieved by con- 
necting each rectifier to an individual transformer winding. The 36 silicon 
rectifiers are forced-air cooled and capable of a 40°, overload for two minutes, 
without excessive temperature rise. Despite the power consumption of the 
blower, efficiency between light load and overload is not less than 91%. 
Mounted on a substantial frame with removable cover for ease of access, the 
unit has been designed to meet all relevant specifications at altitudes up to 
10,000 feet. 

The complete unit weighs 54 |b. with a maximum height of 8 in., overall length 
including integrally mounted fan 24 in., and 9in. width. 


Aircraft and Atomic Energy Group, Aircraft Electrical Division 
THE PLESSEY COMPANY LIMITED - Ilford - Essex - Telephone: ILFord 3040 


Overseas Sales Organisation: Plessey international Limited ford - Essex - Telephone: ILFord 3040 


For qualified engineers interested in working on 
: advanced equipment of the type illustrated, 
ia 2 the opportunities at Plessey are outstanding. 
Write to the Personnel Officer for information. 
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‘HERMIC’ SWITCH 


@ Hermetically sealed for efficient operation at 
extremes of temperature and altitude. 


@ Quick make-and-break action. 


Double pole changeover contacts. 


@ Maximum rating 5 amps per contact set. 


DOWTY NUCLEONICS LIMITED 


Brockhampton Park + Andoversford - Glos. 
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Helicopters and 
VTOL Craft in 
Britain 


LTHOUGH the past 12 months have not produced any 

far-reaching new developments among the actual products 
of Britain’s rotary-wing industry they have at least seen two 
significant changes in the overall scene. For example, in July, 
there came an announcement of the acquisition by Westland 
Aircraft, Ltd., of the Saunders-Roe organization. And earlier 
in the year a conditional agreement was drawn up between 
the Royal Aeronautical Society and the Helicopter Association 


of Great Britain, whereby the Association would be dissolved 
and its funds and assets transferred to a new Rotorcraft section 


of the R.Ae.S.; this proposition was later accepted by members 


of the two bodies. 


Undoubtedly the most notable technical event of the year 
was the first appearance in the summer of the remarkable 


Leonides-powered Saunders-Roe/N.R.D.C. Hovercraft. Although 
not strictly a rotary-wing craft, nor, indeed, a VTOL type, it 
aroused a great deal of interest at the S.B.A.C. Display. in a 
series of demonstrations it has clearly indicated its great 
potential as a Service and civil vehicle for operation over water 
or land. A study, elsewhere in this issue, of American projects 
in the same general category serves to emphasize the forward- 
thinking associated with this British project. 


An important event of another sort was the official opening 
in April of Westland’s London Heliport on the south bank of 


the Thames at Battersea. This noteworthy piece of private 
enterprise, although regarded by the company as no more than 
an experiment and by no means an answer to London's heliport 
problem, has proved to be even more successful than was 
Originally envisaged. Indeed, in the first five months of its 
operation (which included the periods of the Daily Mail race 
and the S.B.A.C. Display) some 1,130 helicopter movements 
were made at the heliport. 

So far as the industry's manufacturing efforts during the year 
were concerned, these were particularly well illustrated by the 
large helicopter contribution at Farnborough. The current 
direction of effort was in fact seen to be towards a rational 
development of existing types. 

For example, at Yeovil, Westland has completed an experi- 
mental installation of a de Havilland Gnome shaft-turbine 
engine in a Whirlwind. This will soon be followed by another, 
similar, installation involving the new Blackburn A.129 engine. 

Once of the Eland-powered Westminster prototypes was taken 
on a Continental tour after the Paris Aero Show and aroused 
a good deal of interest in Germany as a potential Service 
transport. Another important event at Yeovil has been the 
handing over of two Whirlwinds to the Queen's Flight 

Britain’s large VTOL transport, the Eland-powered Fairey 
Rotodyne, has also been demonstrated on the Continent. At 
the present time work is proceeding on the larger production 
version with Rolls-Royce Tynes. But despite the welcome 
receipt of orders for one from Okanagan Airways and five 
from New York Airways and a Letter of Intent from B.E.A. 
for six, there has been no real clarification of the situation 
regarding the production future of this important project. 

At Saunders-Roe, the second phase in the development of 


Fairey’s Rotodyne prototype over the Thames at Greenwich. 


the P.531 was reached in the summer with the installation of 
the Blackburn A.129 in a third prototype. Saunders-Roe has 
also completed recently the first of a small batch of American 
Hiller Rotorcycles being built under contract to Helicop-Air 
of Paris. 

Work at Bristol's Weston-super-Mare division during the 
year has primarily been concentrated on the Type 192 twin- 
engined tandem rotor helicopter for the R.A.F. production 
of which is well under way. It should enter service in 1960. 

At present our only flat-rising VTOL craft, the Short SC.1 
is still engaged in its development programme. Normal-flight 
and vertical-flight regimes have now been thoroughly explored 
and it remains for the transition phase to be covered. These 
trials are planned for the comparatively near future. 

The flat-rising, fixed-wing type of VTOL aircraft would 
appear to have a most promising future, for civil as well as 
for military use. It can already claim an important place in 
the current development plans in this country for the Hawker 
company are actively engaged in the design of a strike aircraft 
with VTOL capability of this sort; and as a parallel develop- 
ment, Bristol Siddeley is producing a special powerplant. 

Inevitably, Britain's helicopter and VTOL industry is small 

~at least by transatlantic standards. But what it lacks in size 
it makes up for in producing a comprehensive range of craft, 
details of which are given in the following two pages. 


The Saunders-Roe/N.R.D.C. 
Hovercraft demonstrating its 
military potential at the 
S.B.A.C. Display, by carrying a 
party of Royal Marines. 


Photograph copyright 
“The Aeroplane and Astronautics” 
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BRISTOL 171 


OF the large number of Bristol 171 
helicopters delivered, all but a few were 
built for military service. The Sycamore 
HR Mk.1I4 version the principal 
aircraft used by the R.A.F. for rescue 
and general utility duties. Fifty Sycamore 
Mk. 52s have been supplied to the 
Federal German armed forces, three 
Mk. I4s to the Belgian Air Force and an 
unspecified number of Mks. 50 and 51 
to the Royal Australian Navy All 
versions except the prototypes have a 
520-b.h.p. Alvis Leonides Mk. 173 
(civil model 524/1) piston-engine and can 


BRISTOL 192 


FIRST multi-engined’ helicopter’ of 
British design to enter production, the 
Type 192 Series 2 is powered by two 
Napier Gazelle 100 shaft-turbines, each 
developing 1,650 s.h.p. for 24 min. and a 
normal continuous power of 920 s.h.p 
This large reserve enables the aircraft to 
climb on one engine in an emergency 
The first of 30 for the R.A.F. flew on 
July 5, 1958, and has been followed by 
three more. Each will carry up to 25 
fully equipped troops, up to 12 stretcher 
patients, 6,000 Ib. of freight internally or 


FAIREY ROTODYNE 


FASTEST rotorcraft in the World, the 
Rotodyne prototype, powered by two 
3,000-e.h.p. Napier Eland turboprops 
and Fairey blade-tip pressure-jets, set up 
an international speed record of 191 
m.p.h. over a 100-km. circuit on January 
5, 1959 Production models will be 
larger, with two 5,000-s.h.p. Rolls-Royce 
Tyne turboprops and the ability to 
carry up to 70 passengers or 18,000 Ib 
of freight internally Normal payload 
is expected to be 57 passengers on stages 
of at least 250 miles 

Present orders for the Tyne-powered 


SAUNDERS-ROE P.531 


THE first two prototypes of the P.531 
each had a _  425-s.h.p Blackburn- 
Turbomeéca Turmo shaft-turbine, and a 
batch of three similar aircraft is being 
evaluated by the Royal Navy Two 
further prototypes have also been built, 
with Blackburn A.129 and de Havilland 
Gnome shaft-turbines respectively, and 
extensive design changes, including a 
new rotor system and skids instead of 
the original wheel undercarriage. Pro- 
duction P.531 Mk. 2 aircraft will be to 
this standard, with a 968-s.h.p. A.129 
Mk. 3 engine, having its output re- 
stricted to 650 s.h.p. 


SAUNDERS-ROE SKEETER 


ONE of the most manceuvrable light 
two-seat helicopters in the World, the 
Skeeter is in service with the British 
Army for A.O.P. and training duties. 
The original production versions were 
the A.O.P. Mk. 10 and T. Mk. 11 witha 
200-h.p. D.H. Gipsy Major piston- 
engine. Current production models are 
the A.O.P. 12 and T. Mk. 13 with a 
215-h.p. Gipsy Major, with optional 
water methanol injection or _ turbo- 
supercharger The comparable civil 
model is the Skeeter 8. 

Eleven Skeeter Mk. 50s and Sis, 
generally similar to the A.O.P. Mk. 12, 


carry up to four passengers, or a medical 
orderly and two stretcher patients, in 
addition to the pilot. Optional equip- 
ment includes a hydraulic winch and 
under-fuselage attachments for flying 
crane duties 

Dimensions.—Rotor dia, 48 ft. 7 in 
length (blades folded), 46 ft. 2 in.; height, 12 fe 
2 in.; disc area, 1,856 sq. ft 

Weights.—Normal take-off, 5,600 ib.; empty 
4,060-4.150 Ib.; disc loading, 2.9 Ib./sq. fe 

Performance.—Cruising speed, 91 - 107 
m.p.h. at 2,000 ft.; inclined climb, 1,200 ft./min 
service ceiling, 14,500 ft.; normal range, 268 
miles 


$,250 Ib. in a flying-crane role. Maximum 
ferry range with auxiliary tankage is 
715 miles. A civil version designated the 
Type 192C is projected, with the ability 
to carry 24 passengers at 140 m.p.h 

Dimensions.—Rotor dia, 48 ft. 8 in 
fuselage length, 54 ft. 4 in.; height, 17 ft.; disc 
area, each 1,860 sq. ft 

Weights.—Normal take-off. 18,000 Ib 
empty, 10,913 Ib.; disc loading, 4.84 Ib./sq. ft 

Performance.—Cruising speed, 138 m.p.h 
inclined climb, 1,175 ft./min.; service ceiling 
13,250 ft.; normal range, 432 miles 


version include five for New York 
Airways (plus option for 15) and one for 
Okanagan Helicopters. An order for six 
for B.E.A. is being negotiated and the 
Rotodyne is expected to be ordered also 
for the British Services The following 
data apply to the production model 

Dimensions.—Rotor dia., 104 ft.; fuselage 
length, 64 ft. 6 in.; wing span, 56 ft. 6 in.; height, 
23 ft. 2 in.; dise area, 8,500 sq. ft 

Weights.—Normal take-off, 50,000 Ib.; pay- 
load, 18,000 Ib.; disc loading, 5.88 Ib./sq. ft 

Performance.—Cruising speed, 201 m.p.h 
max. range, 650 miles 


The version proposed for the Army 
will carry four passengers, or two 
stretcher patients and attendant, as well 


as the pilot The Naval version will 
carry homing torpedoes for  anti- 
submarine duties from frigates. The 


following data refer to the Mk. 2 
Dimensions.—Rotor dia., 32 ft. 3 in.; length 
(blades folded), 30 ft. 4 in.; height. 8 fe. 10 in.; 
disc area, 815 sq. fr 
Weights.—Normal take-off 5.000 Ib 
empty, 2,836 Ib.; disc loading, 6.13 Ib./sq. ft 
- = 
Performance.—Cruising speed, 115 m.p.h.; 
vertical climb, 180 ft./min.; normal range, 290 
miles 


have been delivered to the Federal 
German Army and Navy respectively. 
Experimental installations of a Napier 
rotor-tip rocket system and of twin 
external stretcher-carriers have been 
made and flight tested. The following 
data apply to the A.O.P. Mk. 12 

Dimensions.—Rotor dia. 32 ft.; length 
(blades folded), 28 fr. 5 in.; height, 7 ft. 6 in 
disc area, 804 sq. ft 

Weights.—Norma! take-off 2,200 |b 
empty, 1,656 Ib.; disc loading, 2.86 !b./sq. ft 

Performance.—Cruising speed, 101 m.p.h.; 
inclined climb, 1,150 ft./min.; service ceiling 
12,800 ft.; max. range, 213 miles 
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Britain’s VTOL Aircraft... . 


WESTLAND WESSEX 


INTENDED to supersede the Whirlwind 
HAS Mk. 7 as the Royal Navy's 
standard anti-submarine helicopter, the 
Wessex is basically a turbine-powered 
version of the Sikorsky S-58, retaining the 
latter's well-proven rotor system. The 
powerplant is a Napier Gazelle 160 shaft- 
turbine, giving 1,450 s.h.p. for one hour 
and a max. continuous power of 1,2 
s.h.p. 
A feature of major importance ts that 
the Wessex HAS Mk. | will be a 
single-package anti-submarine aircraft, 
able to carry both dipping asdic search 
equipment and homing torpedoes. Need- 


ing no engine warm-up period, it can be 
sent into action very quickly, and the 
entire tail folds to facilitate stowage on 
board ship. Loads in alternative roles 
could include 12 passengers, eight 
stretchers or 4,000 Ib. of freight internally 
or externally. 

Dimensions.—Rotor dia. 56 ft; overall 
length, 65 ft. 9} in.; height. 15 ft. 10 in.; dise 
area, 2,460 sq. fr. 

Weights.—Norma!l take-off, 12,600 Ib; 
empty (operational), 8,350 Ib.; disc loading, 
5.13 Ib./sq. fr 

Performance.—Cruising speed, 115-127 
m.p.h.; inclined climb, 1,750 ft./min.; ceiling 
(cruising), 14,000 ft.; range, 390-630 miles 


WESTLAND WESTMINSTER 


THE two prototype Westminsters now 
flying have a simple steel-tube structure 
allied to the proven rotor system of the 
Sikorsky S-56 and the power of two 
3,150-s.h.p. Napier Eland E.229A shaft- 
turbines. In this form they have demon- 
strated the flying-crane potential of the 
concept by hauling loads such as the 
103-ft. long MEXE fully decked bridge. 

Developed versions are projected in a 
wide range of configurations and with 
either two 3,500-s.h.p. Eland E.211 or 
two Rolls-Royce Tyne shaft-turbines. 
With the Elands, the standard utility 


flying-crane could haul a max. load of 


14,000 Ib. or five tons for 100 miles at 
115 m.p.h. A refined version with an 


enclosed passenger cabin aft of the rotor 
and a stalky four-wheel undercarriage 
would carry a larger under-fuselage pod 
The more conventional 40 S50-seat pas- 
senger airliner, which exists in mock-up 
form, would cover 100-mile stages at 
150 m.p.h. The following data apply to 
the prototypes 

Dimensions.—Rotor 72 ft.: fuselage 
length, 69 fc.; height, 19 ft. 6 in.; disc area, 
4,071 sq. fr 

Weights. — Normal take-off. 36.000 ib: 
empty, 22,300 Ib.; disc loading, 8.84 Ib. /sq. ft 

Performance.—Cruising speed. 115 m.p.h 
inclined climb, 1,900 ft./min.; hovering ceiling 
in ground effect, 9,000 fr.; ferry range, 1,150 
miles 


WESTLAND WHIRLWIND 


MANY civil and military versions of the 
Whirlwind have been built. The early 
marks were generally similar to the 
American-production Sikorsky $-55, but 
a switch was made to the more powerful 
720-b.h.p. Alvis Leonides Major 155 
piston-engine in the HAR Mk. § and 
this is now standard. After considerable 
development the Whirlwind HAS Mk. 7 
is entering operational service as the 
Navy's standard anti-submarine _heli- 
copter. Two specially equipped HCC 
Mk. 8s of the Queen’s Flight are similar 
except for cabin furnishings, with four to 
eight seats. The normal commercial 
Series 2 version carries 10-12 passengers, 


six stretchers or equivalent freight 
A prototype now flying with a D.H 
Gnome shaft-turbine provides a con- 
siderably improved performance and will 
be offered for new production, with 
conversion kits available for Whirlwinds 
in service. The following data refer to 
this version which is illustrated 
Dimensions.—Rotor dia, 53 ft.; fuselage 
length, 44 fc. 2 in.; height, 13 ft. 3 in.; dise area, 
2,206 sq. ft 
Weights.—Norma!_ take-off, 8,000 | 
empty, 4,761 Ib.; disc loading, 3.63 Ib./sq. ft 
Performance.—Cruising speed, 104 m.ph 
inclined climb, 1,290 ft./min.; hovering cerling 
in ground effect, 10,500 ft.; normal range, 275 
miles 


b.; 


WESTLAND WIDGEON 


MARKED improvements in_ perform- 
ance and comfort are offered by the 
five-seat Widgeon, developed from the 
original Sikorsky S51! via the Westland 
Dragonfly. It has the same 500 b.h.p. 
Alvis Leonides piston-engine the 
Dragonfly, the main changes being an 
enlarged cabin, with clamshell nose-door 
for stretcher-loading, and the fitting of a 
slightly modified Whirlwind four-blade 
rotor. Conversion kits are available for 
Dragonfly operators 

Conversion from passenger to ambu- 


lance role, with two stretchers and 
medical attendant, can be made in as 
little as four minutes. Optional equip- 
ment includes a hydraulic winch for 
rescue work, crop-spraying gear and 
amphibious pontoon landing gear. 

Dimensions.—Rotor dia, 49 ft. 2 in 
fuselage length, 40 fr. 10 in.; height, 13 fr. 3 in 
disc area, 1,900 sq. ft 

Weights.—Norma!l take-off, 5.990 Ib; 
empty, 4.424 Ib.; disc loading, 3.1 Ib./sq. ft 

Performance.—Cruising speed 81 mph: 
inclined climb, 700 ft./min.; service ceiling 
10.500 ft.; max. range, 310 miles 


SHORT S.C.1 


THIS delta-winged “ flat-riser™ was 
designed to carry a stage further the 
VTOL jet-lift technique pioneered by the 
Rolls-Royce “ Flying Bedstead.” Two 
pairs of 2,010-Ib.s.t. Rolls-Royce RB.108 
turbojets, mounted vertically in the 
fuselage, provide thrust for take-off and 
landing and car be tilted 30 fore and 
aft for acceleration and deceleration. 
Thrust for cruising flight is provided by a 
fifth RB.108 mounted normally in the 
tail. Air nozzles at nose, wingtips and 


tail provide stability control in hovering 
flight. 

The first of two prototypes flew on 
April 2, 1957, after a conventional take- 
off run. The first free vertical take-off 
was made on October 25, 1958, and 
transition trials are now taking place at 


the R.A.E., Bedford. 


Dimensions.—Span, 23 ft. 6 in.; length, 
24 ft. 5 in.; height, 10 fr. 8 in 

Weights.—Normal take-off, about 8,000 ib 

Performance.—Not available 
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Bristol 192 helicopter demonstrates outstanding capability 
and versatility on Army exercise ‘‘Red Banner” 


During the recent [british Army exer- 
cise “Red Banner” held on Salisbury 
Plain, the Bristol 192 helicopter per- 
formed the role of taetical support 
vehicle with outstanding success. 

In three consecutive sorties, the 192 
earried (1) LO men with full equipment 
plus 1,950-lb underslung freight; (2) 
transported 8 stretcher cases plus 2 
sitting patients and (3) 4 stretcher cases 
plus I] sitting patients. 


Bristol 192, in quantity 
production now. 
Backed by Bristol's 15 years of rotary- 
192 is the first 
helicopter in quantity production with 


wing experience, the 
true twin-engine safety, and is due to go 


into RAF service in 1960, Powered by 
two Napier Gazelle NGa 2 free-turbine 


engines interconnected by a svnchro- 
nising shaft, the 192 can hover on one 
engineat 95°, ofmaximum gross weight. 

The 


helicopter has proved its efficiency in 


Bristol Syveamore, single-rotor 


service and now has virtually no fixed 
retirement life onany of its components. 
The lessons learned from the Syveamore 
have been applied with great success to 
the Bristol 192. 

BRISTOL 192 VERSATILITY 
The most versatile army support ve- 
hicle ever produced, the Bristol 192 can 
act:— 

As an aerial crane... carrying 6,640 
lb slung beneath its fuselage. 


As a transport. . 
armed men 200 miles, with ample fuel 
reserves. 


- moving I8 fully 


As an assault craft... dropping 12 
paratroopers (at 330 Ib each) out to a 
radius of 120 miles from their base 


As anambulance... with ]2stretcher 
cases plus 2 sitting patients and an 


attendant. 


In all climates . . . the 192s per 
formance in the tropies is unmatched 
by that ofany other helicopter available 
now, 


BRISTOL 
Aircraft 
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On this and the following nine pages we give data and fe 
photographs for the principal rotary-wing and VTOL 
aircraft in production or undergoing active development 2 
throughout the World. The British products are on 
pages 597 and 598. 


C.T.A. BELJA-FLOR Brazil 


DESIGNED by Prof. Heinrich Focke, 
the Beija-Flor (Humming Bird) is the 
first product of the Centro Tecnico de 
Acronautica which was set up by the 
Brazilian Air Ministry to foster the 
development of a stable aircraft industry 


in that country It is a two-seat light 
helicopter, powered by a 225-b.h.p 
Continental F225 piston-engine This 


drives a three-blade main rotor and, as 


in Prof. Focke’s subsequent design for inclined climb, 1,215 ft./min.; service ceiling 
the Borgward company, a twin tail rotor 11,500 ft.; normal range, 170 miles 
AVIAN 2 180 GYROPLANI Canada 


A SURPRISE development in rotary-wing 
flight has been the revival of the autogyro 
in several countries in the past year 
From Canada has come the Avian 
Gyroplane, designed and built by a 
number of former Avro Aircraft 
engineers, who hope to begin deliveries 
of fully certificated production models by 
the spring of next year. Powerplant is a 
180-b.h.p Lycoming piston-engine 
driving a ducted pusher propeller at the 
tail. The all-steel rotor is unpowered in 
cruising flight, but jump-starts are made 


OMNIPOL HC-2 HELI-BABY Czechoslovakia 


ALTHOUGH it was reported early in 
1958 that an initial production series of 
200 HC-2s was to be laid down for 
domestic use and export, little has been 
heard of this ultra-light two-seater during 
the past twelve months. The prototypes, 
to which the data given below apply, are 
powered by an &3-b.h.p. Praga DH flat- 
four piston-engine, but the 105-b.h.p 
four-cylinder M110 is said to be under 
development for the production machines 
The HC-2 ts intended for the full range 


HELICOP-AIR GIRHEL France 


ONE of the surprises of the 1959 Paris 
Salon, the Girhel is a side-by-side two 
seat light autogyro, to which wings are 
fitted to provide the major part of the 
lift required for cruising flight and so 
offload the rotor Iwo versions are 
offered, of which the Girhel LSO has a 
90-b.h.p. Continental C90 piston-engine 
and the Girhel LS1 a 150-b.h.p. Lycoming 
0-320. A clutch and engine drive-shaft 
permit pre-rotation of the rotor for 
jump-starts. Dual controls are optional 


SUD-AVIATION S.E.3130 ALOUETTE II France 


ONE of the major successes of the 
French aircraft industry in recent years, 
the five-seat Alouette II is in_ series 
production in France and is_ being 
assembled by Republic in the U.S.A. 
and Saab in Sweden, both companies 
being licensed for eventual manufacture 
of the type. When the last figures were 
released in September, 474 had been 
ordered from Sud-Aviation, made up of 
240 for the French armed services and 
234 for foreign military and commercial 
operators in 17 countries. The Alouette 
has a 400-s.h.p. Turboméca Artouste I 


The Beija-Flor was first flown early in 
1959 and has proved satisfactory despite 
the fact that the use of local materials 
where possible has resulted in a fairly 
heavy airframe. Future prototypes are 
expected to remedy this 

Dimensions.—Rotor dia 29 ft. 6 in 
fuselage length, 27 fr. 8 in.; height, 10 fc. 4 tr 
Weight.—Normal take-off, 2,095 Ib 

Performance.—Cruising speed, 81-87 m.p.h 

4 


possible by a unique tip-drive technique 


using compre airtrom a ass-fiore 
bottle th: charged automatically 
during forward flight The cabin seats 
two in tandem 

Dimensions. or dia., 26 ft.; overal 
length, 14 ft. 7 in.; height, 7 ft. 11 in.; dise area 
531 sq. ft 

Weights.—Normal take-off, 1,600 empty 
1,000 It jis vading, 3.01 !b./sq. ft 

Performance (estimated).—Cruising speed 
150 m.p.h.; inclined climb, 1,500 ft./min.; normal 


range, 450 miles 


of light helicopter applications, and 
there 1s sufficient space behind the cabin 
for it to be used as a single-seat light 
cargo and mail carrier : 

Dimensions.—Rotor dia., 28 ft. 10 in.; over 
all length, 34 ft. 4 in.; height, 8 ft. 4 in.; disc 
area, 653 sq. ft 

Weights.— Normal take-off, 1,280 empty 
838 Ib.; disc loading, 1.96 !Ib./sq. ft 

Performance.—Cruising speed, 62 mph 
inclined climb, 705 ft./min.; service ceiling 
9,940 ft.; range, 93 miles 


and there is space for baggage aft of the 
Seats, with provision for carrying a 
Stretcher or crop-spraying gear The 
following data apply to the Girhel L50 

Dimensions.—Rotor dia., 32 ft. 9} in.; span 
19 fr. Bi length, 20 ft.; height, 8 fr. 10 in 
disc area, 845.5 sq. ft 

Weights.—Normal take-off, 1,380 Ib.; empty 
838 Ib.; disc loading, 1.63 Ib./sq. ft 

Performance (estimated).—Cruising speed 
87 m.p.h.; min flying speed, 18 m.p.h.; normal 
range, 310 miles 


shaft-turbine and is adaptable for the 
full range of helicopter applications, 
optional equipment including agricultural 
spray-gear, external stretcher-carriers and 
rails for six Nord S.S.11 wire-guided 
anti-tank missiles. 

Dimensions.—Rotor dia., 33 ft. 6 in.; length 
(blades folded), 31 fr. 6 in.; height, 9 ft.; disc 
area, 880 sq. fr 

Weights.—Normail take-off, 3,300 empty 
1,875 Ib.; disc loading, 3.75 Ib./sq. ft 

Performance.—Cruising speed, 106 m.p.h 
inclined climb, 880 ft./min.; service ceiling 
10,500 fc.; range, 330 miles 
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THE two-seat Djinn was the first heli- 
copter to feature a “ cold-jet*’ rotor 
system, with propulsion by compressed 
air etected from blade-tip nozzles, with- 
out any form of combustion. The air is 
supplied by a Turboméca Palouste IV 
air-generator, mounted aft of the cabin. 
Orders announced to date are for five 
prototypes, of which the first flew on 
December 16, 1953, 22 pre-production 
and 150 production aircraft. Most of 
these have been delivered and many are 
in service with the French Army for 


BOLKOW B5-103 


THIS ultra-light single-seater began life 
as the B6-102 Heli-Trainer, mounted on 
a pivoted steel tube or pontoon base and 
capable of everything but flying. It 
proved so successful that Bolkow have 
now taken the airframe off the base, 
fitted it with skids and, with only detail 
changes, have turned it into a light flying 
trainer. The powerplant ts a 40/50-b.h.p. 
ILO three-cylinder two-stroke engine, 
driving single-blade glass-bonded 


SUD-AVIATION S.0.12212 DJINN France 


observation and liaison duties, and for 
casualty evacuation carrying two external 
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SUD-AVIATION S.E.3160 ALOUETTE HI France 


THIS seven-seat helicopter has been 
developed from the Alouette II via the 
experimental S$.E.3140 with Turmo Il 
shaft-turbine, the S.E.3150 with Artouste 
Ill and the Gouverneur, which was the 
first version with a fully skinned structure. 
Powered by a 700-s.h.p. Turboméca 
Artouste IIIB shaft-turbine, it flew for 
the first time on February 28, 1959, and 
is scheduled for quantity production in 
1961. In the commercial version, large 
baggage holds are provided in the 
centre-fuselage. The ambulance version 
carries pilot, two stretchers and two 
seated persons. The passenger seats can 


be removed for freighting, and in the 
military role the doors can be left off to 
permit the transport of eight fully 
equipped troops, seated on the floor 
facing outward. Optional equipment 
includes under-fuselage cargo hook, 
pontoons and winch. 


Dimensions.—Rotor dia., 36 ft. 1 in.; length 
(blades folded), 33 ft.; height, 9 fe. 8 in.; disc 
area, 1,022 sq. ft. 

Weights.—Normal! take-off, 4.190 empty 
2,300 Ib.; disc loading, 4.10 Ib./sq. fr 

Performance.—Cruising speed, 115 m.p.h 
service ceiling, 13,100 fc.; range, max. payload 
155 miles 


SUD-AVIATION S.E.3200 FRELON France 


FIRST co. the new generation of three- 
engined intermediate-size transport heli- 
copters, the Frelon flew on June 10, 1959, 
with 750-s.h.p. Turboméca Turmo IIIB 
shaft-turbines. These will be replaced by 
1,000/1,100-s.h.p. Turmo HIICs in pro- 
duction machines. All fuel is in external 
tanks. Designed for all-weather opera- 
tions, the Frelon will carry 24 passengers 
for 62 miles, two tons of internal or 
external freight for 185 miles, or 15 
stretchers and two attendants for 250 


Nord S.S.10 wire-guided 


missiles can be carried on_rails on each 
side of the cabin. 

Dimensions.—Rotor dia, 36 ft. 1 in 
fuselage length, 17 ft. 4 in.; height, 8 ft. 5 in 
disc area, 1,022 sq. ft. 

Weights.—Normal take-off, 1,765 Ib.; empty 
795 ib.; disc loading, 1.73 Ib./sq. ft 

Performance (at 1,540 Ib. a.u.w.).—Cruising 
speed, 66 m.p.h.; inclined climb, 690 fc./min 
hovering ceiling in ground effect, 5,900 fr 
range, 118 miles. 


West Germany 


plastics rotor, with counterweight and 
paddle-type stabilizing bar. Developed 
versions, with engines of up to 85 b.h.p.. 
are projected for a wider range of 
applications. 

Dimensions.—Rotor dia, 21 ft. 7 in.; disc 
area, 366.5 sq. ft. 

Weights.—Normal take-off, 882 Ib; disc 
loading, 2.41 Ib./sq. ft 

Performance (estimated).—Cruising speed 
71 m.p.h.; range, 280 miles 


BORGWARD KOLIBRI I 


DESIGNED by Prof. E. H. Focke, this 
three-seat general-purpose helicopter was 
flown for the first time on July 8, 1958, 
by Ewald Rohifs, who set up several 
international helicopter records in the 
pioneer Focke-Wulf Fw 61 before the 
War. It is powered by a 260-b.h.p. 
Lycoming VO-435-A1B flat-six piston- 
engine and features a similar Vee twin- 
tail-rotor layout to that of the Brazilian 
Beija-Flor by the same designer. In this 
case, however, the engine is in the centre- 
section, not the fuselage nose. Provision 


miles. One of the prototypes was shown 
at this year’s Paris Sa/on with four Nord 
S.S.11 anti-tank missiles under the nose, 
and an = anti-submarine search-strike 
version is projected. The tail hinges for 
freight loading and shipboard stowage. 


Dimensions.—Rotor dia. 49 ft. 24 in.; 
length (blades folded), 48 fr. 104 in.; height 
15 fc. 5 in.; disc area, 1,902 sq. fr 

Weights.—Normai take-off, 16530 ib 
empty, 9,920 Ib.; disc loading, 8.69 Ib./sq. ft 

Performance.—fFerry range, 800 miles 


West Germany 


is made for carrying one internal and one 
external stretcher in the ambulance role, 
up to 660 Ib. of freight on an under- 
fuselage attachment, or agricultural 
equipment. 

Dimensions.—Rotor dia. 30 ft. 10 in 
fuselage length, 27 ft. 3 in.; height, 10 ft.; disc 
area, 753 sq. ft 

Weights.—Normal take-off, 2,645 empty 
1,765 Ib.; disc loading, 3.51 Ib./sq. ft 

Performance.—Cruising speed, 87 mph 
inclined climb, 790 ft./min.; ceiling, 14,750 fr 
range, 250 miles 


AGUSTA-BELL MODEL 102 Italy 


IN addition to manufacturing the Bell 
Model 47 under licence, Agusta are 
developing a series of helicopters of their 
own design. First to fly, on February 3, 
1959, was the Model 102 which its 
reminiscent of the Bell Model 42 of 1946. 
Powered by a 600-b.h.p. Pratt & Whitney 
R-1340 piston-engine, it can carry a pilot 
and up to nine passengers, equivalent 
freight or four stretcher patients and 
attendant. A Bell-type rotor system ts 
used. Other Agusta designs are the 


single-seat Model 103 with 80-b.h.p 
Agusta G.A.70 piston-engine, and the 
27-passenger Model AZIOIG, powered 
by three D.H. Gnome shaft-turbines, 
which is due to fly soon. 

Dimensions.—Rotor dia, 47 ft. 7 in 
fuselage length, 41 ft. 9 in.; height, 10 ft. 7 in 
disc area, 1,780 sq. ft 

Weights.— Normal take-off, 6,217 empty 
3,990 Ib.; disc loading, 3.49 Ib./sq. fr 

Performance.—Cruising speed, 100 m.p.h 
inclined climb, 1,100 ft./min.; service ceiling 
14,000 fr.; range, 295 miles 
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LUALDI L.59 


THE L.S59 is the production version of 
Aer Lualdi’s four-seat light helicopter, 
the development of which began with the 
ES.53 of 1953. A feature of the design 
from the start has been a combination of 
the well-proven Hiller Rotor-Matic rotor 
system with a Lualdi gyroscopic device 
which is said to give unusually good 
handling characteristics. The ES.53 had 
an 85-b.h.p. Continental engine. This 
was replaced by a 180-b.h.p. Lycoming 
0-360 in the L.5S5 (illustrated), which 


introduced a streamlined fuselage struc- 


NHI 


FIRST ramjet-powered helicopter 
licensed for commercial use, the Kolibrie 
is a highly manoeuvrable and stable two- 
seater, with a simple “ self-adjusting ~ 
two-blade rotor. This features a see-saw 
hinge, and the blades are connected by a 
pack of leaf springs in place of the usual 
torsion bearings and flapping hinges 
Each ramjet weighs 20 Ib., gives 44 Ib.s.t 
and is attached to the blade-tip by two 
bolts, the fuel supply and ignition being 
connected automatically on assembly 
Optional equipment includes two 


KAMOV 


POWERED by a 255-b.h.p. Ivchenko 
Al-14V engine, the two-seat Ka-15 has 
a co-axial rotor system of the kind that 
has become a feature of all the designs 
of Nikolai Kamov. First seen in 1955, it 
IS in service with both the Soviet armed 
forces and Aeroflot, who use it for mail 
and charter flying, crop-spraying, opera 
tion from ice-breakers, some kinds of 
sonar work and, in its Ka 
an ambulance with 
stretcher containers. On 


15M version, 
two 


May 


external 
6, 1959. 


as 


H-3 KOLIBRIE 


Italy 


The rotor diameters were increased 


ture. 
in the L.57. which also had an auto-pilot, 
and the L.59 is similar to this version 


except for a more powerful 260-b.h.p 
Continental 10-470-D engine and metal 
instead of plastics rotor-blades. 

Dimensions.—Rotor dia. 34 fr. 9} 
fuselage length, 29 fc. 94 in.; height, 9 ft 
disc area, 951 sq. ft 

Weights.—Normal take-off, 2,557 Ib.; empty 
1,475 disc loading, 2.69 Ib./sq. ft 

Performance (estimated).—Cruising speed 
86 m.p.h.; inclined climb, 820 ft./min.; absolute 
ceiling, 19,350 ft.; endurance, 34 hr 


8 in.; 


DEVELOPMENT of a single-seat ultra- 
light helicopter with pulse-jet tip-drive 
was started by Mr. Hisao Hagiwara in 
1952. The engines proved excessively 
noisy and difficult to ignite, so a switch 
to ramjet power was made in 1955 
Since then three prototypes have been 
built, of which the JHX-4, first flown in 
September 1958, the latest Few 
details are available, beyond what can be 


is 


Netherlands 


stretchers, agricultural gear, under 
fuselage freight-hook, pontoons and 
*swamp-boards.” Production is man- 


aged by Aviolanda, with rotor heads and 


ramjets produced by Kromhout and . 
rotor blades by Fokker 
Dimensions.—Rotor dia., 33 ft.; fuselage 


length, 13 ft. 104 in 
852.2 sq. fr 
Weights.—Normal take-off, 1,435 empty, 
600 Ib.; disc loading, 1.84 Ib./sq. fr 
Performance.—Cruising speed, 56 m.p.h 
inclined climb, 800-1,600 ft./min.; range (pilot 
only), 43 miles 


height, 8 ft. 6 in.; disc area, 


Soviet Union 


up a 500-km. helicopter 
105.9 m.p.h. the 
1,000-1,750 kg. class to supersede the 
100-km. record of 101.15 m.p.h. which 
he had held in the Ka- 15 since May 1958 
32 ft. By in.; 


Ka-15 
V. Vinitskii set 


speed record of 


Dimensions.—Rotor dia disc 
area, 840 sq. ft 
Weig 1ts.—Norma! 
loading, 3.34 Ib./sq. ft 
Performance.—Cruising speed 
service ceiling, 9,840 fr normal 
miles 


take-off, 2,805 Ib.; disc 
78 m.p.h 
range, 195 


KAMOV 


15's power- 


THE Ka-1!8 utilizes the Ka 
plant and rotor system, with 
plastic-filled wooden blades, but has a 
redesigned and larger cabin seating four 
persons in two pairs. It used by 
Acroflot for a variety of duties, including 
passenger, freight and mail carrying and 
geographic survey The agricultural 
has two external chemical con- 
In the ambulance 


foam- 


iS 


version 
tainers and spray bars 


MATVEYEY 
FIRST announced in October 1957 
Russia's Flying Bedstead is stated to 
be but one of several jet-lift projects 
including airliners, under development 
in that country. It was designed by a 
team comprising Messrs. RKafaelantz 


Kvashnin and Lapshin, under the 
leadership of Prof. Matveyev. The 
Turbolet consists basically of a steel-tube 
framework, built around a 
mounted axial-flow turbojet, 
possibly a Mikulin 


vertically 
which is 
14.850- 


ol 


HAGIWARA JHX-4 


TURBOLET 


Japan 


deduced from illustrations of the aircraft 
undergoing its flight trials. These show 
that it has a two-blade main rotor, a 
small tail rotor, conventional controls 
and a tubular skid undercarriage. 

Dimensions.—Rotor dia. 23 ft. 11 in; 
length, 12 fc. 6 in.; height, 7 fc. 24 in.; disc area, 
452 sq. ft 

Weights.—Not available 

Performance.—Endurance, 30 min 


Ka-18 Soviet Union 
version, stretchers can be loaded into 
the cabin through a special hinged nose- 


door. Long-range tanks can be fitted to 

increase the Ka-18’s range to 435 miles. 
Dimensions.—Rotor dia. 32 ft. 84 in 

fuselage length, 23 ft.; height, 10 fr. 10 in.; dis 


area, 840 sq. ft 
Weights.—Normal take-off, 2,899 ib ; empty, 
2,255 ib.; disc loading, 3.44 Ib./sq. ft 


Performance.—Cruising speed, 68 m.p.h 
normal range, 108-155 miles 


Soviet Union 


Fuel tanks are mounted on 
the engine, and there are 
al compressed-air nozzles on 
of the four long booms to 
control and stability. The 
interior of the control cabin has been 
described as resembling that of a MiG-17 
fighter. The span across the ends of the 
booms appears to be about 30 ft. 

No dimensions, weights or perform- 
ance figures have_been released officially 


20.950 Ib.s.t 


each side of 
different 
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MIL Mi-1 AND Mi-3 


FIRST helicopter to enter large-scale 
production in the Soviet Union, the four- 
seat Mi-! was first flown in 1950 and has 
been in civil and military service since 
1951. Standard powerplant the 
575-b.h.p. Ivchenko AI-26V__piston- 
engine, although versions have been 
reported with a 540-b.h.p. M-61 and a 
new shaft-turbine which is said to save 
over 650 Ib. on the empty weight. 
Variants are the three-seat Mi-IT, the 
Mi-!U dual-control trainer and the 
Mi-INKh with provision for stretcher 
panniers, mail containers, insecticide 


Soviet Union 


hoppers or fuel tanks on the fuselage 
sides. Polish-built versions are designated 
SM-1 and SM-1Z. The Mi-3, flown in 
1956, is similar to the Mi-INKh, but 
with four-blade rotor, wider fuselage and 
other changes. Data refer to the Mi-1. 

Dimensions.—Rotor dia., 46 ft. 8 in.; length, 
39 fc. 9 in.; height, 10 fc. 10 in.; dise area, 
1,710 sq. fe. 

Weights.—Normal take-off, 4.960 ib.; empty, 
3,925 Ib.; disc loading, 2.99 !b./sq. ft 

Performance.—Cruising speed, 87 m.p.h.; 


inclined climb, 1,280 ft./min.; service ceiling, 
; range, 220-310 miles 


MIL Mi-4 


RUSSIA’S counterpart to the Sikorsky 
8-58, the Mi-4, appeared in 1952 and is 
now the most widely used Soviet heli- 
copter, in both civil and military service. 
Standard powerplant is the 1,750-b.h.p. 
Shvetsov ASh-82V, although the designer 
has referred to an 18-passenger turbine- 
powered version. Accommodation in 
the military Mi-4 is for 14 fully equipped 
troops or 3,520 Ib. freight, including 
vehicles and guns which are loaded 
through rear clam-shell doors. Additional 


MIL Mi-6 


ANNOUNCED in the autumn of 1957, 
the Mi-6 is the largest and heaviest 
helicopter yet flown anywhere in the 
World, with normal seating for 70-80 
passengers and rear clam-shell loading 


doors for vehicles and freight. Its 
designer, Mikhail Mil, has stated that it 
will enter service during 1960. The 


Mi-6 has two 4,635-e.h.p. Soloviev 
TB-2BM shaft-torbines, driving a five- 
blade main rotor. Small wings are 
fitted to off-load the rotor in cruising 
flight and Mil claims that an aerodynamic 
breakthrough has made possible a max. 


YAKOVLEV Yak-24 


LARGEST helicopter operational 
service, the Yak-24 enjoyed from the 
Start the advantages of utilizing two 
well-proven Mi-4 powerplant rotor 
systems. It has been standard equipment 
in the Soviet armed forces since 1955, 
and has demonstrated its ability to 
carry up to 40 troops, internal loads 
such as a truck and field gun or two 
GAZ-69 command vehicles, and under- 
fuselage loads that have included a five- 
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Soviet Union 


cargo space is provided in the under- 
fuselage pannier. Aeroflot has the 
10-passenger Mi-4P and the Mi-4S 
agricultural spray-plane. A fire-fighting 
version has a controllable hose in the 
ventral pannier. 

Dimensions.—Rotor dia, 68 ft. 11 in 
fuselage length, 55 ft. 1 in.; height, 17 ft.; disc 
area, 3,710 sq. ft 

Weights.—Normal take-off, 15.875 disc 
loading, 4.28 Ib./sq. ft 

Performance.—Cruising speed, 93 mph 
service ceiling, 16.000 ft.; range, 300 miles 


Soviet Union 


speed of 217 m.p.h Already the 
prototype holds several helicopter records, 
including a speed of 167.206 m.p.h. over 
a 100-km. circuit, and climbs to 20,800 
ft. with an 11,023-Ib. payload, to 18,536 
ft. with a 22,046-lb. payload, and to 
more than 6,560 ft. with 26,464 Ib. The 
C.G. travel is reported to be 18 in 

Dimensions.—Rotor dia. 114 fr. 10 in 
length, 108 ft.; disc area, 10,388 sq. fr 

Weights.—Normal take-off, 71,000 |b 
empty, approx. 45,000 Ib.; disc loading, 6.83 
Ib./sq. fe 

Performance.—Not available 


Soviet Union 


40-passenger short-haul airliner, the 
rotor diameter is to be increased by 
10 ft. to 79 ft. and the fuselage extended 
The original Vee tail has already given 
way to a twin-fin arrangement and the 
entire fuselage is now metal-covered, 
instead of just the nose and tail. 

Dimensions.—Rotor dia. (each) 68 ft. 11 in; 
fuselage length, 92 ft.; height, 23 ft.; disc area 
(each), 3,710 sq. ft 

Weights.—Normal take-off, 28,000 !Ib.; disc 
loading, 3.77 Ib./sq. ft 


ton truck. The loading ramp at the rear Performance —Cruising speed, 117-127 
of the cabin is power-operated. To m.p.h.; service ceiling, 18,000 ft.; range, 300 
permit operation of the Yak-24 as a_ miles 


AEROTECNICA AC-12 Spain 
DESIGNED by the French engineer of two prototypes of the AC-12, built 
Jean Cantinieau, the AC-12 two-seat for Aerotecnica by the A.1.S.A. company, 
light helicopter is a development of his flew on July 20, 1956. A production 
original MC-101 prototype, which was _ series of 12 has since been ordered by 
built in France by the Matra company. the Spanish Government. 
As in the MC-101, the 168-b.h.p. Dimensions.—Rotor dia. 27 ft. 10 in; 
Lycoming 0-360-B2A fan-cooled engine fuselage length, 24 ft. 1 in.; height, 9 ft.; disc 
is mounted above the cabin. It drives a area, 613.3 sq. ft 
three-blade rotor, with double-articulated Weights.—Normal take-off, 1,700 Ib.; empty. 
blades, through a transmission and $1,080 Ib.; disc loading, 2.77 ib./sq. ft 
reduction gear system that has been Performance.—Cruising speed, 68 m.p.h.; 
designed and manufactured by the inclined climb, 845 ft./min.; service ceiling, 
ENHASA airscrew company. The first 10,200 ft.; range, 105 miles 


AEROTECNICA AC-14 Spain 


FIRST flown on July 16, 1957, the forward speed, and directional control 
AC-14 is virtually a scaled-up develop- is then provided by the two = small 
ment of the AC-12, with seats for a pilot vertical rudders. Six AC-14s are being 
and four passengers. It is turbine- built by ENHASA. 

powered by a 400-s.h.p. Turbomeéca Dimensions.—Rotor dia, 31 ft. 6 in.; 
Artouste IIB, which is mounted above fuselage length, 27 ft. 1 in.; height, 10 ft. 2 in.; 
the cabin and drives a four-blade rotor disc area, 778.8 sq. ft. 

with double-articulated blades. — Anti- Weights.—Normal take-off, 2,865 Ib.; empty, 
torque control is achieved by deflecting 1,545 Ib.; dise loading, 3.68 Ib./sq. ft 

the efflux from the engine during vertical Performance.—Cruising speed, 93 m.p.h.: 
and low-speed flight. In cruising flight inclined climb, 985 ft./min.; service ceiling, 
the residual thrust is used to increase 20,830 ft.; range, 162 miles 
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| to compare 


The WESSEX is the first large Turbine powered helicopter in full production in any country. 


Backed by combined British and American experience it offers an already proven structural 


and mechanical design, superior to that of any other helicopter of similar size and conception. 


WESTLAND AIRCRAFT LIMITED YEOVIL SOMERSET ENGLAND 
incorporating SAUNDERS-ROE LIMITED 
EUROPE’S LARGEST AND MOST EXPERIENCED HELICOPTER DESIGNERS AND PRODUCERS 


theres just nothing 
_ 
i 
| with the WESSEX ¥% 
| 
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mya JUST PUBLISHED 
EROPLANE picroriAL REVIEW (No. 4) 


- A fascinating pictorial record of Containing over 230 of the Finest Photographs from 

the Aeronautical Year, the new edition of this 
popular annual contains some of the finest air- 
to-air photographs of the World's latest types of 
aircraft, both in service and under dzve!opment. 

The newest fighters, bombers, transports and 
trainers of the Wor!d’s air forces, the latest jet 
and turbo-prop aircraft of the World’s airlines, 
the hel copters and the hovercraft, all are featured 
in str king photographs accompanied by in- 
formative captions. 

Included, too, are the Guided Miss:les, VTOL 
aircraft and the research projects of a new age 
of aviation, as well as a special section devoted 
to the Farnborough Disp!ay and to the star 
performers at this greatest of all flying shows. 

An ideal gift, “‘The Aeroplane P.ctorial 
Review ” is a book that will be studied, enjoyed 
and long kept for reference by the air-minded 
of all ages. 


74 in. x 10 in. 128 pages. Over 239 illustrations. Fabroleen Board Covers 


Price 12s. 6d. net. By post 13s. 7d. From Booksellers or by post from the Publishers. 
TEMPLE PRESS BOOKS, Bowling Green Lane, London, E.C.! 


Give Books This Christmas 


Any of these books will appeal to the air-minded 
whether voung or old. 


AIRCRAFT. 


and Air Power 


The Exploration of Space 
By Arthur C. Clarke, B.Sc., F.R.A.S. 
Provides some of the answers to questions 


intelligent laymen ask 
about the new science of ‘astronautics.” 


Price 8s. 6d. Postage I Id. 


Aircraft and Air Power 

By F. G. Swanborough of ‘ The Aeroplane 
and Astronautics’ 

From the * Boys’ Power and Speed ~ Series, 
this book surveys all aspects 

of present-day military flying. 


Price 6d. net. Postage I Id. 


Camera in the Sky 

By Charles Sims 

The absorbing autobiography 

of one of Britain's leading aeronautical 
photographers illustrated with 

over 200 of his finest photographs. 
Price £1 5s. Od. net. Postage Is. 6d. 


Make sure that you get your copies for Christmas by ordering NOW from your bookseller or by post from the publishers. 


TEMPLE PRESS BOOKS, Bowling Green Lane, London, E.C.1 
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In these days of rapid change it is evident that the Fleet Air 
Arm offers excellent opportunities to those who want to 
fly modern jet aircraft. 

This is a career for young men with initiative, resource- 


fulness and intelligence. If vow have the right qualities you 
can enjoy an outstandingly well-paid, enjoyable and 
satisfying life as an aviator. 

You join on a 12 year engagement, and can apply later 
for your commission to be made permanent. A married 


THE AEROPLANE 
and ASTRONAUTICS 


de Havilland Sea Vixens over H.M.S. Victorious 


Pilot or Observer of 25, for example, can earn up to £1,700 
a year. There is a tax free gratuity of £4,000 after 12 
years’ service. Age limits for Pilots and -——— 
Observers 17-23. 

It is an advantage to join the Fleet Air asmenee 
Arm as young as possible, so do not delay oe 

write today for the free illustrated booklet aovaL savY 
“Aircrew Commissions in the Royal Navy”, 
containing full details. 


Fly as an Officer in the 


ROYAL NAVY 


Write to: The Admiralty D.N.R. (Officers) Dept. AP/6, | Queen Anne’s Mansions, London, S.W.1 
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HELICOPTER 


The P.531 is designed to meet the 
demand for a compact, turbine powered. 
general purpose helicopter. Good 
performance and carrying capacity, versatility 
and ease of servicing are features of this 
functional aircraft. The P.531 is on order for 


the Ministry of Aviation for the Royal Navy. 


The P.531 illustrated above is powered by the Blackburn A.129 engine. 


The P.531 is being developed for use in the following roles: 
ANTI-SUBMARINE SEARCH & STRIKE It is designed to accept a choice 
AIRBORNE SUPPLY - LIAISON | of engines in the 1,000 h.p. range 
derated to 650 h.p. thus giving 
TRAINING - AIR/SEA RESCUE | 
CASUALTY EVACUATION | 
LIGHT FREIGHTER - RECONNAISSANCE | 


SAUNDERS -ROE 


HELICOPTER DIVISION SOUTHAMPTON AIRPORT - EASTLEIGH HANTS *® ENGLAND 


it a performance largely unaffected 


by climatic conditions and altitude. 
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BELL HU-1A IROQUOIS 


THIS turbine-powered military heli- 
copter combines extreme manceuvrability 
with high performance and a planned 
minimum overhaul life of 1,000 hr. The 
first of three XH-40 prototypes flew on 
October 22, 1956, and was followed by 
six YH-40 Service test aircraft. The 
first of nine pre-production HU-1As 
was delivered to the U.S. Army on 
June 30, 1959, and the initial series of 
100 production models will begin to 
enter service in the spring. Powered by 
an 860-s.h.p. (de-rated to 700-s.h.p.) 
Lycoming 1T53-L-1 shaft-turbine, these 
aircraft will carry a pilot and_ five 


BELL MODEL 47G 


EXACTLY two years ago today, Bell 
delivered the 2,000th Model 47, and this 
little utility three-seater not only con- 
tinues in production but is stll under- 
going development. Now coming off 
the line are the Model 47G-2 Trooper, 
with a 260-b.h.p. Lycoming VO-435 
engine (de-rated to 200-b.h.p. to enable 
maximum power to be maintained to 
5,000 ft.) and its military counterpart, 
the H-13H Sioux, of which over 400 are 
being built for the U.S. Army. Deliveries 
of the new Model 47G-—3, with a Franklin 
6VS-335  turbo-supercharged engine, 
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40-b.h.p 


tube structure and 
undercarriage 


U.S.A. 


passengers, stretchers, or 3,000 Ib. of 
internal or external freight. An experi- 
mental installation of six Nord S.S.11 
wire-guided anti-tank missiles is under 
test, and Bell have a contract to fit the 


960-s.h.p. TS3-L-5 in four existing 
airframes 
Dimensions.—Rotor dia. 44 ft.; fuselage 


length, 39 fc. 74 in.; height, 14 ft. 7 in.; disc 
area, 1,520 sq. ft 

Weights.—Normal take-off, 5,800 ib.; empty, 
3,834 Ib.; disc loading, 3.8 Ib./sq. ft 

Performance.—Cruising speed, 115 m.p.h.; 
inclined climb, 2,100 ft./min.; hovering ceiling 
in ground effect, 14,400 ft.; range over 210 
miles 


U.S.A, 


giving 225 b.h.p. from sea level to 
15,000 ft., and a Model 47J rotor system, 
will begin next spring. All versions can 
be fitted with dual controls, stretcher 
carriers, cargo-hooks, spray-gear, pon- 
toons, etc. The following data apply to 
the new 47G 

Dimensions.—Rotor dia. 37 ft. 3 in; 
fuselage length approx., 28 ft. 6 in.; disc area, 
1,087 sq. fe 

Weights.—Normal take-off, 2,550 Ib.; empty 
1,539 Ib.; disc loading, 2.35 Ib./sq. ft 

Performance.—Max. cruising speed, 105 
m.p.h.; service ceiling over 23,000 ft.; max 
range, 236 miles 


ADAMS-WILSON XH-1 HOBBYCOPTER 


ONE of the first helicopters designed 
from the start for construction at home 
by amateurs, the HobbyCopter 
ultra-light single-seater powered 
Triumph 650 c.c 
engine. It has a simple bolted aluminium- 


The drive from engine to 
gearbox is by chain; from the gearbox the 
solid spruce two-blade main 
shaft-driven and the aluminium 
blade tail rotor is belt-driven 


BELL 


AN important milestone in the develop- 
ment of the XV-3 tilting-rotor converti- 
plane was reached on December 18 last 
year, when it made its first full con- 
version from vertical to horizontal flight 
and vice versa. Tests have since con- 
tinued under a follow-on contract, and 
many more conversions have been made, 
by several different civilian and Service 
pilots. The XV-3 is powered by a 
Pratt & Whitney R-985 piston-engine, 
which drives wingtip-mounted two-blade 


BELL MODEL 


THIS “streamlined development of 
the Model 47G has a lengthened cabin, 
accommodating a pilot in front and three 
passengers on a bench seat at the rear, 
with utility or de /uxe furnishing. The 
passenger seat can be folded back to 
make room for cargo, or removed to 
permit the transport of two stretchers 
and a jump-seat for a medical attendant 


Variants include two V.I.P 


Presidential use; the HUL 


47) for utility duties and 


patrol with the U.S 


HUL-1ICs for Coast Guard patrol; two 


XV-3 U.S.A. 


semi-rigid rotor/propellers. These func- 
tion as helicopter rotors during take-off 
and are tulted forward through 90° to 
Operate as propellers in cruising flight, 
when the fixed wings provide all necessary 
lift. Conversion takes 10-15 sec. A recent 
modification has been the addition of a 
ventral fin 


Dimensions.—Rotor dia. 25 ft.; span of 
wings, 30 ft.; fuselage length, 30 ft.; height 
13 ft. 6 in.; dise area (total), 982 sq. fr P 
Weights and Performance.—Not available 


BENSEN B-8M GYRO-COPTER 


SEVERAL Gyro-Copter autogyros have 
now been built by amateurs in the U.K.., 
in addition to many flying in the U.S.A. 
and elsewhere. The B-8M is a single- 
seater, powered by a 72-b.b,.p. McCulloch 
4318E four-cylinder two-stroke engine, 
which drives a pusher propeller. A 
mechanical drive-shaft can be engaged 
to accelerate the rotor to flying speed on 
the ground: then, by transferring the 
power to the propeller, it is possible to 
take off in 50 ft. The B-7M Gyro- 
Copter is similar but with a _ lower- 
powered Nelson or Triumph engine and 


U.S.A. 
has a glass-fibre seat and conventional 
helicopter controls The prototype 


HobbyCopter, built by T. G. Adams and 
Paul Wilson, flew in November 1958. 
More than 100 sets of plans and kits 
have since been sold. 

Dimensions.—Rotor dia. 21 ft. 6 in; 
fuselage length, 14 ft.; height, 6 ft.; disc area, 
363.2 sq. ft 

Weights.—Normai take-off, 555 ib.; empty, 
355 disc loading, 1.53 Ib./sq. fe. 

Performance.—Cruising speed, 40-45 m.p.h.; 
service ceiling, 8,000 ft.; range, 55-120 miles 


U.S.A. 


47J RANGER 


experimental HUL-2s with 250-s.h.p. 
Allison YT63-A-3  shaft-turbine; and 
18 HTL-7 basic and instrument flying 
trainers for the Navy. All except the 
HUL-2 have a 260-b.h.p. Lycoming 
VO-435 engine, de-rated to 240-b.h.p. 

Dimensions.—Rotor dia. 37 fe. 2 in; 
fuselage length, 32 ft. 43 in.; height, 9 ft. 4 in.; 
disc area, 1,085 sq. ft. 

Weights.—Normal take-off, 2,800 Ib.; empty, 
1,618 Ib.; disc loading, 2.58 Ib./sq. fe 


Performance.—Cruising speed, 100 m.p.h.; 
service ceiling, 17,000 ft.; 


miles 


normal range, 200 


U.S.A. 


no rotor drive. Bensen are currently 
marketing kits and plans of both versions, 
as well as of the unpowered B-8 Gyro- 
Glider rotor craft and its variants, the 
Hydro-Glider and Gyro-Boat, wiih 
floats and dinghy hull respectively. 
Data are for B-8M 

Dimensions.—Rotor dia., 20 ft.; fuselage 
length, 11 ft. 4 in.; height, 6 ft. 3 in.; disc area, 
314 sq. ft 

Weights.—Normal take-off, 500 empty, 
247 \b.; disc loading, 1.6 Ib./sq. ft 

Performance.—Cruising speed, 60 m.p.h.: 
inclined climb, 2,000 ft./min.; service ceiling, 
16,500 fc.; range, 100-300 miles 
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CLAIMED to be the World's smallest 
helicopter designed especially for private 
and commercial use, the B-9 is the first 
true helicopter produced by Bensen. 
Like the company’s other designs, it is 
available as a finished product or in the 
form of a kit of parts or plans for 
amateur construction The B-9 is a 
single-seater, powered by a 60-b.h.p. 
Mercury outboard engine, which drives 
two contra-rotating co-axial rotors. A 


THIS pioneer design for a platform type 
of “flying motorcycle’ has undergone 
considerable experimental development 
in the past year. In its original form, the 
pilot changed course by leaning in the 
direction in which he wanted to travel; 
but at least two of the prototype Aero- 
cycles have now been fitted with movable 
elevators at the end of a tail-boom 
attached to the platform. Only controls 
are handle-bars for turning the vehicle to 
face the direction of travel and a twist- 


BENSEN B-9 LITTLE ZIPSTER 


DE LACKNER AEROCYCLE 


U.S.A. 


simple tilting head replaces the usual 
swashplate, and the pilot’s controls 
comprise a fore-and-aft moving overhead 
stick, rudder pedals and_ twist-grip 
throttle. The transmission is designed 
for an overhaul life of 2,000 hr. 


Dimensions.—Rotor dia. (each), 20 ft.; disc 
area, 314 sq. ft 
Weights.—Norma! take-off, 700 disc 


loading, 2.23 Ib./sq. fr. 
Performance.—Cruising speed, 60 mph: 
range, 100 miles. 


UNDER the designation YHO-3BR, 
three B-2s are currently being evaluated 
by the U.S. Army at Fort Rucker, 
Alabama, and two by the U.S. Navy at 
Patuxent River, Maryland. Others have 
been delivered to civilian customers. 
Future production may be centred in 
the U.K., following the formation of 
Brantly Helicopters, Ltd., at Swansea, 
to whom a B-2 is being supplied for 
demonstration and study. The B-2 is a 
dual-control two-seater, powered by a 
180-b.h.p. Lycoming VO-360 AIA flat- 


CESSNA 
MECHANICAL and aerodynamic 
changes which are claimed to provide 
complete static and dynamic stability, 
plus increased fuel tankage, distinguish 
the latest four-seat Cessna CH-1C from 
the “B” model, of which 10 were 
delivered to the U.S. Army under the 
designation of YH-41 Seneca. Features 
of the earlier model which are retained 
are the nose-mounted 270-b.h.p. Con- 
tinental FSO-526-A engine and_ the 
method of blade attachment to the main 
rotor hub through flexible L-section 


DEVELOPED by the Santa Barbara 
Division of Curtiss-Wright (formerly the 
Aerophysics Development Corpn.), the 
VZ-7AP “flying platform” i; one of 
three direct-lift VTOL research vehicles 
which will be evaluated by the U.S. 
Army Transportation Corps. It differs 
from the others in having four two-blade 
rotors, driven by a single 425-s.h.p. 
Turboméca Artouste HB shaft-turbine. 
The pilot's controls (aided by a stability 
augmentor) consist of a conventional 
collective-pitch lever for climb and 


U.S.A. 


grip throttle. The Aerocycle has a 
40-b.h.p. Kiekhaefer Mercury 55 two- 
stroke outboard motor, mounted above a 
pair of chain-driven  contra-rotating 
rotors. Two U.S. gal. of fuel are carried 
in the hollow control column. Skids or 
a pontoon undercarriage can be fitted. 
Dimensions.—Rotor dia., 15 ft.; disc area, 
177 sq. fe. 
Weight.—Normal take-off approx., 500 Ib. 
Performance (estimated).—Cruising speed, 
m.p.h.; range, 50 miles. 


DOAK VZ-4DA 


THIS unique convertiplane has two 
wingtip-mounted ducted propellers driven 
by an 825-s.h.p. Lycoming T53 shaft- 
turbine, which is in the fuselage behind 
tandem seats for the crew of two. For 
vertical take-off the ducts are turned to a 
vertical position, and are then tilted 
through 90 in the air to provide forward 
propulsion for cruising flight. During 
conversion and vertical flight control is 
achieved by the use of small cruciform 
vanes working in the jet efflux. When 
vertical take-off is not necessary, larger 


BRANTLY B-2 


CURTISS-WRIGHT VZ-7AP 


U.S.A. 


four piston-engine. This drives an 
unconventional three-blade main rotor, 
which has articulated inboard flapping 
hinges near the hub and coincident flap 
and lag hinges at approx. 40°, of the 
blade span. 


Dimensions.—Rotor dia., 23 ft. 9 in.; length, 
21 ft. 9 in.; height, 6 ft. 112 in.; disc area, 
442 sq. ft 


Weights.—Normal take-off, 1.600 Ib.; empty, 
980 Ib.; disc loading, 3.62 ib./sq. ft 

Performance.—cCruising speed, 100 m.p.h 
inclined climb, 1,500 ft./min.; hovering ceiling 
in ground effect, 4,700 ft.; range, 300 miles 


CH-1C U.S.A. 


sheet-steel hinges, which permit contin- 
uously varying »itch without the use of 
pitch-change bearings. Only three gears 
are used in the main transmission and 
two in the tail rotor assembly 

Dimensions.—Rotor dia, 35 ft 
length, 32 ft. 8 in.; height, 7 ft. 12 in 
960 sq. ft 

Weights.—Normal take-off, 3.100 Ib.; empty, 
2,050 ib.; disc loading, 3.22 Ib./sq. ft 


fuselage 
disc area, 


Performance.—Cruising speed 100-120 
m.p.h.; inclined climb, 950 ft./min.; hovering 
ceiling in ground effect, 10,000 ft.; range, 400 
miles 

U.S.A. 


descent, a control column which changes 
the rotor pitch differentially for control 
in pitch and roll, and pedals to operate 
a rudder in the jet efflux. In addition to 
the pilot, other personnel or weapons can 
be carried on the flat platform between 
the rotors. 

Dimensions 
length, 17 ft. 

Weights (approx.).—Normal take-off, 1,700 
Ib.; useful load, 555 Ib. 


(approx.).—Width, 16 ft.; 


Performance.—Not available. 


U.S.A. 


payloads can be carried by operating the 
VZ-4DA as a conventional fixed-wing or 
STOL aircraft, with the ducts in cruising 
or intermediate attitudes respectively. 
Tests at Edwards Air Force Base have 
proved outstandingly successful, promis- 
ing well for future observation, liaison 
and casualty evacuation aircraft utilizing 
the tulting-duct concept. 

Dimensions.—Span over ducts, 25 fr 
length, 32 ft.; height, 10 fr 

Weights.—Normal take-off, 3,000 empty, 
2,300 Ib. 

Performance.—Nor available. 
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the Caribou 


The sand strip at Fort 
Benning Georgia (left) 
is 1,100 feet long. The 
photo was taken from 
the cockpit of the Cari- 
bou as the aircraft was 
about to touch down. 

With a gentle 5-knot 
headwind, the Caribou 
came to rest 150 feet 
short of the dark spot in 
the middle foreground. 
By actual measurement 
— in less than 300 feet! 


ISOLATION lost much of its more hapless shades 
of meaning when the first Caribou took off at Downs- 
view, Ontario, on July 30th, 1958. 

Now any community with a field or dirt strip 
large enough to accommodate a light airplane is a 
potential port of call for the |3-ton, 30-passenger 
STOL Caribou. 


Caribou 


Designed and built by 


DE HAVILLAND AIRCRAFT OF CANADA 


DOWNSVIEW ONTARIO 


+ 
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The success of 


FLEXFLYT 
the air... 


SPECIFIED BY ALL LEADING 
AIRCRAFT DESIGNERS 


Used extensively in the Bristol Britannia for 
Cabin Conditioning, de-misting and luggage 
bay heating, Flexflyte—the amazingly flexible. 
light weight ducting—is available in many 
standard forms, including a silicone impreg- 
nated type for high temperature applications, 
to meet a wide range Of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units, 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 
of Flexflyte. Special forms 
of Flexflyte can be devel- 
oped to meet aircraft op- 
erating conditions beyond 
the Standard range. 


FLEXIBLE DUCTING LIMITED 


SHUNA STREET, MARYHILL, GLASGOW N.W. 
Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW, N.W. 


Representatives throughout the Aircraft Industry : 


AVICA EQUIPMENT LIMITED y 
MARK ROAD, HEMEL HEMPSTEAD, HERTS. ee 


Telephone: Boxmoor 4711 Telegrams: Avica—Hemel Hempstead 
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DOMAN LZ-5 


FIRST flown on April 27, 1953, and 
certificated for commercial use on 
December 30, 1955, the Doman LZ-5 ts 
a general-utility helicopter with normal 
accommodation for a crew of two and 
up to Six passengers. With the passenger 
seats removed it can carry four stretchers 
or freight. and bulky objects can be 
loaded easily by detaching the accordian 
type doors, which gives a 7-ft. l-in. wide 
access to the cabin. With the fuselage 
covering and other non-structural com- 
ponents removed, the LZ-5 becomes a 


GOODYEAR GA-400R-3 GIZMO 


ALTHOUGH the GA 400R 3 has been 
demonstrated to various U.S. military 
agencies, it remains entirely a private 
venture Its structure comprises an 
extremely simple tubular frame, and it ts 
powered by a 38-b.h.p. Johnson 35 two 
stroke engine, which drives the two-blade 
main and tail rotors through a belt and 
pulley system. The pilot sits on an open 
seat at the front, with conventional 
helicopter controls. Since it made its 
first flieht on May 9% 1954, the 


GYRODYNE ROTORCYCLE 


ALTOGETHER 13 of these one-man 
ultra-light helicopters have been built to 
date for company and military testing, 
which has included 25 hours’ flying at the 
U.S. Navy's Patuxent River Test Center 
The 44-b.h.p. Nelson engines fitted 
originally have been replaced by the 
62-b.h.p. Porsche 702 1. developed 
in Germany especially for this aircraft 
One airframe is flying with an experi- 
mental installation of the new 45-s.h.p 
Solar YT62 Titan shaft-turbine. It ts due 
to be delivered to the Marine Corps at 
Quantico, Virginia, for evaluation as an 


HILLER 


THIS one-man portable helicopter is 
Hiller’s counterpart to the Gyrodyne 
XRON-1, with a 43-b.h.p. Nelson 
H-63B two-stroke engine and Rotor- 
Matic control system. The prototype 
flew for the first time on January 10, 
1957, and in September of the following 
year the company was awarded a con- 
tract for five more, for evaluation by the 
U.S. Marine Corps. These are being 
built in the U.K. by Saunders-Roe, 
together with five commercial demon- 


U.S.A. 


flying crane or agricultural aircraft with 
a disposable load of 2,250 Ib. instead of 
the normal 1,950 Ib. The LZ-5 has a 
400-b.h.p Lycoming SO-580- AIB 
piston-engine, driving a four-blade hinge- 
less main rotor on a gimbal-mounted hub 

Dimensions.—Rotor 48 ft.;: fuselage 
length, 37 fe. 10 in.; height, 10 ft. 5 in.; dise 
area, 1,810 sq. fr 

Weights.—Normal take-off, 5,200 Ib.; normal 
empty, 3,250 Ib.; disc loading, 2.87 Ib./sq. ft 

Performance.—Cruising speed, 82 m.p.h 
inclined climb, 1,190 ft./min.; service ceiling 
12,000 ft.; range, 380 miles 


U.S.A. 


GA 400R-3 has undergone considerable 
development and is now offered as a 
military liaison or tactical vehicle for 
any duty that requires the transport of 
one man at up to 70 m.p.h 
Dimensions.—Rotor dia., 20 ft length 
21 ft.; height, 7 ft.; disc area, 314 sq. ft 
Weights.—Norma! take-off, 490 Ib.; disc 
loading, 1.56 Ib./sq. ft 
Performance.—Cruising speed. 50 m.ph 
inclined climb, 500 ft./min.; service ceiling 


12,000 fr.; range, 50 miles 


U.S.A. 


aircraft suitable for observation, liaison 
and small unit tactical manceuvres 
together with two of the standard 
Porsche-engined machines A iater 
variant is the YRON-1 with a 20-ft 
rotor and overload weight of 1,043 Ib 
Data apply to the Porsche version 
Dimensions.—Rotor dia., 17 ft.; length, 11 ft 
5 in.; height, 8 ft.; disc area, 227 sq. ft 
Weights.—Normal take-off, 700 empty 
430 Ib.; disc loading, 3.09 ib./sq. ft 
Performance.—Max speed 68 mph 
inclined climb, 570 ft./min service ceiling 


6,500 ft.; range, 60 miles 


HAIG 


THIS two-seat light helicopter has been 
built to flight test a new type of rotor and 


control system designed 


simple test-bed 


under 


has been the 


the three-seat H-23 in 


Current military version 


ROTORCYCLE U.S.A. 


stration XROE-Is, and the first flew on 
October 19 this year. By removing 13 
quick-release pins, one man can fold the 
XROE-I into a small package for 
transport and air-dropping. Reassembly 
takes only a few minutes 
Dimensions.—Rotor dia 18 ft. 6 in 
height, 6 ft. 11 in.; disc area, 268 sq. fr 
Weights.—Normal take-off, 496 Ib.; empty 
300 Ib.; disc loading, 1.85 ib./sq. ft 
Performance.—Cruising speed, 52 m.p.h 
inclined climb, 1,160 ft./min 
13,200 ft.; range, 166 miles 


tormed Haig-K Aircraft Corpn 
prototype 
HK-2 production model which is now 
construction The 
powered by an &5-b.h.p 


after the basic type entered 


service ceiling, 


newly 


isa 


the 


Is 


Continental 


HILLER H-23D RAVEN AND UH-I2E 


4 FEATURE of all Hiller 
Rotor- Matic 
system in which the pilot * flies 
paddle servo-rotor, which 
the rotor head to produce the effect of 
cyclic pitch changes. The 
that can be paid to the resulting ease of 
control and stability is that the company 
had to more than double production of 


helicopters 
control 
twin- 


tilts 


tribute 


years 


service 


23D 


observation liaison casualty - evacuation 
utility/trainer for the U.S. Army, with a 


HK-I U.S.A. 
C85 flat-four piston-engine mounted in 
front of the pilot and driving a three- 
blade main rotor and two-blade tail 
rotor. No other details are available. 

Dimensions.—Rotor dia., 26 ft. 4 in.; disc 
area, 545 sq. ft 

Weights.—Normail take-off, 1,020 Ib.; empty, 
610 Ib.; disc loading, 1.88 Ib./sq. ft 

Performance.—Not available 


U.S.A. 


250-b.h.p. Lycoming VO-435-23B engine 
and a transmission system designed for 
1,000 hr. between overhauls. Its com- 
mercial counterpart is the UH-12E, with 
a 305-b.h.p. Lycoming VO-540 to which 
the following data apply 

Dimensions.—Rotor dia. 35 ft.; fuselage 
length, 28 ft.; height, 10 ft. 14 in.; disc area, 
985 sq. ft 

Weights.—Normal take-off, 2,700 Ib.; empty, 
1,700 Ib.; disc loading, 2.74 ib./sq. ft 

Performance:—Cruising speed, 95 m.p.h.; 
inclined climb, 1,500 ft./min.; service ceiling, 
15,000 fc.; range, 185 miles 
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HILLER X-18 U.S.A. 


ORDERED by the U.S.A.F. in February 
1957, this large tilt-wing research aircraft 
was produced comparatively quickly by 
utilizing the tail surfaces and fuselage 
nose section of a Chase YC-122 trans- 
port and two of the 5,850-e.h.p. Allison 
T40-A-14 turboprops from the now- 
abandoned U.S. Navy VTOL tail- 
sitting’ aircraft programme. These 
engines drive six-blade contra-props, 
which work as rotors to lift the aircraft 
vertically when the wing is tilted at 87 
to the horizontal, and as ordinary pro- 
pellers in cruising flight with the wing at 


an incidence of 4. Pitch control during 
vertical flight and conversion is provided 
by diverting the efflux from a Westing- 
house J34 turbojet mounted in the rear 
fuselage. The X-18 flew for the first time 
from Edwards AFB on November 24 
this year as a conventional aeroplane 
with the wing fixed at 10 to shorten the 
take-off run. 

Dimensions.—Span, 48 ft.; length, 63 fc 
height, 24 ft. 7 in 

Weight.—Normal take-off, 33,000 Ib 

Performance (estimated).—Max. speed, 250 
m.p.h.; max. speed at which wing may be 
tileed, 178 m.p.h 


HUGHES MODEL 269A U.S.A. 


THIS two-seat ultra-light helicopter has 
undergone considerable development 
since the original Model 269 was built 
in 1955-56 as a private venture. In 
articular, the five Model 269As being 
uilt for evaluation by the U.S. Army, 
under the designation YHO-2HU, have 
a braced tubular tail-rotor boom in 
place of the girder-boom fitted to the 
prototype. Powerplant of the 269A is a 
180-b.h.p.  0-360-2B _spiston-engine, 
driving a three-blade main rotor and 


two-blade tail rotor. The design 
emphasis is on simplicity and flight trials 
have shown the aircraft to be stable and 
easy to fly. It is hoped to market a 
commercial model. 

Dimensions.—Rotor dia, 25 length 
22 ft. 3 in.; height, 7 ft. 11 in.; disc area, 491 sq. ft 

Weights.—Normal take-off, 1,550 empty 
915 Ib.; disc loading, 3.16 Ib./sq. ft 

Performance.—Max. cruising speed, 85 
m.p.h.; inclined climb, 1,100 ft. min.; service 
ceiling, 11,000 ft.; endurance, 2.6 hr 


KAMAN H-43B HUSKIE U.S.A. 


DEVELOPMENT of this basic type 
began with the HOK-1I general utility 
helicopter for the U.S. Navy and Marine 
Corps, in 1950. The HOK-I and the 
similar HUK-1, which remained in 
production until this year, are powered 
by a 600-h.p. Pratt & Whitney 
R-1340-48 piston-engine, driving two- 
blade intermeshing rotors, and accom- 
modate up to four passengers or two 
stretchers and attendant, as well as the 
pilot. Eighteen H-43As for the U.S.A.F. 
are similar, for local crash rescue duties, 
carrying pilot, rescue crew of three and 
fire-fighting equipment. Still in produc- 


tion (111 ordered) is the H-43B Huskie 
rescue helicopter, in which a smaller and 
lighter 825-s.h.p. Lycoming TS3 shaft- 
turbine enables up to 10 persons to be 
carried. Other features include clamshell 
rear loading doors and “‘bear-paws”’ for 
landing on all surfaces. Data apply to 
H-43B. 

Dimensions.—Rotor dia. (each), 47 fr 
fuselage length, 25 ft.; height, 15 ft. 64 in.; disc 
area, 3,470 sq. ft 

Weights.—Norma! loaded, 5,870 !b.; empty 
4,278 \b.; disc loading, 1.69 Ib./sq. ft 

Performance:—Cruising speed, 113 mph; 
inclined climb, 2,000 ft./min.; service ceiling 
25,700 fc.; range, 210 miles 


KAMAN HU2K-1 U.S.A. 


ALTHOUGH this neat IlI-seat all- 
weather utility helicopter breaks away 
from Kaman’s traditional intermeshing- 
rotor configuration, it retains the 
familiar servo-flaps on its four metal 
rotor blades to eliminate the need for 
blade pitch-change and the associated 
bearings. The engine is a 1,025-s.h.p. 
General Electric T58 shaft-turbine and 
the main undercarriage units are retrac- 
table. Present orders from the U.S. 
Navy are for four HU2K-Is in 1959 and 


12 in 1960, with plans for 24 in 1961 
The type may eventually be used also 
for ‘plane guard duties at sea, and ts 
capable of carrying anti-submarine 
search and strike equipment The 
prototype flew early last summer. 

Dimensions.—Rotor dia, 44 ft.; overall 
length, 52 ft. 2 in.; height, 14 fc. 8 in.; disc area 
1,520 sq. ft 

Weights.—Max. loaded, 9,152 |b; empty 
5,052 Ib.; disc loading, 6.02 !b./sq. fr 

Performance.—Not available 


KELLETT KD-1A U.S.A. 


PRODUCED orginally before the War, 
this two-seat autogyro is now back in 
production with so few changes that the 
original Type Certificate is valid. The 
fuselage is a conventional fabric-covered 
steel-tube structure and the engine a 
225-b.h.p. Jacobs R-755-9, driving a two- 
blade fixed-pitch propeller. clutch 
and drive-shaft enable the three-blade 
rotor to be set in motion by the engine 
on the ground, for jump-starts. Normal 
seating is for two in open cockpits, but 
the KD-IA is expected to be used mainly 


for agricultural duties, with a 17 cu. ft 
chemical hopper in the forward cockpit. 
Kellett are also developing a side-by- 
side two-seat cabin autogyro, designated 
the KD-10, for military observation- 
liaison duties. 

Dimensions.—Rotor dia, 40 ftt.; length 
(blades folded), 25 ft. 11 in.; height, 10 fr. 10 in: 
disc area, 1,260 sq. ft 

Weights.—Normal take-off, 2,200 empry. 
1,500 Ib.; disc loading, 1.75 Ib./sq. ft 

Performance.—Cruising speed, 110 
inclined climb, 1,060 ft./min.; service ceiling. 
14,000 ft.; range, 190 miles. 


McDONNELL MODEL 120 U.S.A. 


AN extremely simple helicopter, the 
McDonnell 120 has demonstrated the 
possibilities of a turbine-powered light- 
weight flying crane by lifting more than 14 
times its own empty weight. Compressed 
air for the pressure-jets built on to the 
ends of its three-blade rotor is supplied 
by three 85-h.p. AiResearch GTC-85-35 
turbo-compressors. The aircraft will 
maintain height on any two of these, and 
a complete engine change can be made 


in five minutes without tools. For 
flying crane duties a_ pilot-controlled 
cargo-hook is fitted immediately under 
the C.G. A platform can be mounted 
across the undercarriage skids to carry 
up to 12 people, freight, or fire-fighters 
with fire and rescue equipment. 


bi. 


—Not 
Weights.—Max. take-off, 6,300 empty, 
2,400 Ib. 


Performance.—Range with max. load, 80 
miles. 
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Westland Whirlwind Mark 8 
Helicopters with Alvis Leonides 
Major Engines 
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The IFALPA delegate speaking to the ICAO Special Meeting, 


Montreal, February 1959 


I should like to describe what we have been able to 


do using Radar for departures. Four aircraft taxi 


out at the same time. They are fully loaded, it is a 
hot night so they have an immediate problem. After 
take-off Departure Control wants immediate contact 
so we give them a call. Number 2 aircraft takes off 

two minutes later, and receives the same clearance until he picks 
Turn left heading 050 


up Radar Departure, who say ° now this is 


into inbound traffic. which means he will require continuous 


attention from Control to make sure he picks his way safely through 
the incoming traffic. Aircraft number 3, two minutes later, same as 
before, except when he picks up Radar Control, The Controller says 
* hold 4,000 ft. heading 130°,’ (he has vectored him off so as to clear 


the way for aircraft number 4). Aircraft number 4 receives the same 


32 
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pilot 


departure, but he is told to hold 3,000 ft., and the Radar 
Controller's attention will also be especially directed 
towards him because he is bucking the flow of traffic 
in a place where he does not properly belong. 

With regard to the overall achievement, we have now 
vectored four aircraft into a single airway. Only one 
of them has achieved the altitude he wanted, and 
unfortunately he will have to come down through the 
altitude of the others. Radar is a marvellous device, 
and it has solved many of our problems, but it is not a navigational 
aid. An area coverage system would not solve every problem, but 
it would provide the capability of outbound tracks that would take 
us immediately out of the area from whence discrete tracks could 
be drawn giving lateral separation of a safe order. This isa problem 
which is incidental to the use of single track airways, and we feel 
it can be solved by lateral separation which should be made available 


with area coverage. 


through pictorial pr i € 


THE NAVIGATION SYSTEM FOR THE JET AGE 


THE DECCA NAVIGATOR COMPANY 


LIMITED LONDON 
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OMEGA BS-12-SC TWIN U.S.A. 


DURING the past year the cabin of this 
very successful twin-engined general 
purpose helicopter has been redesigned 
to give greater comfort for the pilot and 
four passengers, and 1s now § ft. wide at 
the rear The original twin forward 
undercarriage units have been replaced 
by a single castoring leg. with twin 
wheels. to improve ground handling 
The BS-12-S¢ has two 260-b.h.p 
Lycoming 0-540 piston-engines, con- 


blade wooden rotor ts shaft-driven It 
can carry four stretchers. crop-spraying 
gear or 1,000 Ib. of freight between the 
cabin and tear wheels, under the C.G 
Delivery of the initial production series 
of 10 is under way 

Dimensions.—Rotor dia. 39 ft.; fuselage 
length, 36 ft.; height, 13 fce.; disc area, 1,194.6 


3.350 Ib disc loading, 3.98 Ib./sq. fr 
Performance.—cCruising speed. 80 m.p.h 


nected by multiple rubber-belt drives to inclined climb, 1,2 fe./mir service ceiling 
a single gearbox, from which the four 10,000 fr 
PIASECKI VZ-8P U.S.A. 


FIRST of the experimental VTOIL 
‘flying jeeps” ordered by the U.S. Army 
to fly, the VZ-8P is designed to carry a 
pilot and three passengers in the centre 
of its body, between the ducts for its two 
contra-rotating rigid-blade rotor prop 
ellers. It took off for the first time on 
October 12, 1958, powered by two 
180-b.h.p. Lycoming 0-360-A2A_ piston- 
engines. These have since been replaced 
by a_ single 425-s.h.p Turboméca 
Artouste IIB shaft-turbine, offering an 
all-round improvement in payload and 
performance. The pilot's controls of the 
VZ-8P are of the conventional helicopter 


type and provide directional control 
through a system of pivoting vanes under 
the rotor ducts Unlike the “ground 
cushion” aircraft now under develop 
ment, the VZ-8P is claimed to be capable 
of crossing most of the mountain ranges 
in the United States: although its main 
tactical duties would involve flying close 
to the ground to take advantage of 
natural cover in combat areas Max 
speed is expected eventually to be over 
150 m.p.h 

Dimensions, weights and performance 
data are not available 


SIKORSKY 5S-56 U.S.A. 


UNTIL beaten recently by the Mi-6, the 
HR2S.1 version of this aircraft held the 
international helicopter speed record, at 
162.7 m.p.h. Comparable in size with a 
DC-3, it was developed as an assault 
transport for the U.S. Marine Corps, and 
the HR2S-1 normally carries a crew of 
two and 20 fully equipped troops, 24 
stretcher patients or 1,900 cu. ft. of 
cargo. The fuselage nose is made up of 
clamshell doors for vehicle loading 
Freight handling ts facilitated by a 
2,000-Ib. hoist and monorail inside the 
cabin, and an under-fuselage hook ts 
provided for flying crane duties. The 


H-37A is a 23-seat transport in service 
with the U.S. Army. The HR2S-—1W for 
the U.S. Navy has a large nose radar for 
AEW duties. All versions are powered 
by two 2,100-b.h.p. Pratt & Whitney 
R-2800 engines. More than 100 have 
been built. Data apply to HR2S-1 

Dimensions.—Rotor dia. 72 ft.; fuselage 
length, 82 ft. 10 in.; height, 22 ft.; disc area 
4,070 sq. ft 

Weights.—Normal_ take-off. 31,000 ib 
empty. 21,096-21,240 Ib.; disc loading, 7.62 
ib./sq. ft 

Performance.—Cruising speed, 115 m.p.h 
inclined climb, 910 ft./min service ceiling, 
8.000 ft.; combat radius, 104 miles 


SIKORSKY 5-58 U.S.A. 


NEARLY 1,200 civil and military hell- 
copters of this type have been built by 
Sikorsky and a turbine-powered version 
has been developed and produced by 
Westland as the Wessex The com- 
mercial § S8C carries 12-18 passengers 
or eight stretchers and is widely used by 
Sabena and other airlines The U.S 
Army's H-34A Choctaw is similar, with 
attachments for flying crane duties, and 
has been ested experimentally with 
48 by 2.75-in. rockets and four machine- 
guns for close support. In large-scale 
production are the HUS— 1 utility trans- 


port for the Marines and the U.S. Navy's 
anti-submarine version with 
search equipment, auto-stabiliser, all- 
weather instrumentation and hover 
coupler. All have a 1,525-b.h.p. Wright 
R_ 1820-84 piston-engine. Data apply 
to 34A 

Dimensions.—Rotor dia. 56 ft.; fuselage 
length, 46 ft. 9 in.; height, 15 fe. 11 in.; disc area 
2.460 sq. ft 

Weights.—Max. take-off, 13,600 Ib.; empty 
7,646 Ib.; disc loading, 5.53 Ib./sq. fe 

Performance.—Cruising speed, 101 m.p.h 
inclined climb, 1,500 ft./min.; service ceiling 
12,000 ft.; range, 190 miles 


SIKORSKY 5-60 U.S.A. 


LIKE the Westland Westminster, this 
massive flying crane utilizes the well 
proven rotor system of the $56. but tn 
this case it also has the same 2,100-b.h.p 
Pratt & Whitney R- 2800 piston-engines 
Pilot and co-pilot sit side by side in the 
small cabin, the latter with a swivelling 
seat so that he can face rearward to 
control the pick-up and setting down of 
cargo, which is carried on a hook under 
the C.G By reducing structure weight 
to a minimum, tt has been possible to 
provide a payload capacity of up to 


12.000 Ib. This can include detachable 
pods for passenger and freight-carrying 
and an experimental 20-seat * people- 
pod * was demonstrated during a recent 
five-week tour of military establishments 
by the prototype 

Dimensions.—Rotor dia., 72 ft.; dise area 
4,070 sa. ft 

Weights.—Normal take-off, 31,200 Ib 
empty, 19,000 Ib.; disc loading, 7.67 !b./sq. ft 

Performance (estimated).—Cruising speed 
104 m.p.h.; inclined climb, 1,100 fr. /min.; service 
ceiling, 10,800 ft.; radius of action with max 
payload, 23 miles 


SIKORSKY HSS-2 U.S.A. 


FIRST of the new series of Sikorsky 
multi-engined amphibious helicopters to 
fly. the HSS. 2 is in production for anti- 
submarine duties for the U.S. Navy 
The engines are two 1,175-s.h.p. General 
Electric TS8-GE-6 shaft-turbines, and 
the HSS-2 ts large enough and powerful 
enough for operation as the first 
American combined anti-submarine 
hunter-killer helicopter. It ts suitable for 
all-weather operation and can be fitted 
with a 600-Ilb. winch and under-fuselage 
fittings for 6,000 Ib. of external cargo. A 
developed 20 25-seat transport version 


for the U.S. Marines, is the HR3S-1 
with rear loading ramp. A substantial 
proportion of this version will be built by 
Canadian Pratt & Whitney A com 
mercial development is the 22/28-seat 
S-61, of which five have been ordered by 
Los Angeles Airways and three by 
Chicago Helicopter Airways, for delivery 
in 1960-61 

Dimensions.—Rotor dia.. 62 ft.; fuselage 
length, 54 ft. 9 in.; height, 15 ft. 4 in.; disc area 
3,019 sq. ft 

Weights and performance.— Not avail- 
able 
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THIS neat tandem two-seat autogyro is 
being produced by Fairchild, initially as 
a runabout, but with agricultural and 
utility versions projected. It is powered 
by a_ 180-b.h.p. Lycoming engine, 
driving a two-blade pusher propeller. 
Controls follow helicopter practice, but 
a take-off lever replaces the usual 
collective-pitch stick and is used only to 
clutch and de-clutch the engine drive to 
the rotor for jump-starts. It carries the 
usual twist-grip throttle. The rudder is 


VANGUARD 2C OMNIPLANE 


A detailed description of this interesting 
convertiplane was given in the October 
2, 1959, issue of THe AEROPLANE AND 
ASTRONAUTICS. It utilizes the rotors, 
transmission and clutch of the defunct 
Jacobs 104 and airframe components 
from an Ercoupe light aircraft. Its 
265-b.h.p. Lycoming 0-540 piston-engine, 
mounted aft of the cockpit, drives both 
the three-blade shrouded rotors in the 
wings and the three-blade ducted 
propeller at the tail. In brief, the 
Omniplane takes off vertically, with the 
rotors absorbing the bulk of the engine 
power and the propeller in low pitch. 
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SIKORSKY S-62 


THIS 8 12-passenger transport set a new 
standard of versatility for helicopters by 
combining the rotor system, transmission 
and parts of the flying control and 
hydraulic systems of the S55 with an 
entirely new flying-boat hull, outrigger 
floats and semi-retractable undercarriage 
This made possible for the first time 
regular operation from water as well as 
land. Powerplant of the S62 is a 
1,050-s.h.p. General Electric TS8-GE-6 
shaft-turbine, the greater power and 
lighter weight of which enable the S—62 


UMBAUGH MODEL 18 


U.S.A, 


operated by conventional pedals, but 
the tailplane functions only as a trim- 
tab. It is claimed that operating costs, 
including maintenance, would be six 
cents per mile at an annual utilization 
of 300 hr. 


Dimensions.—Rotor dia., 34 ft. 6 in.; length 
20 ft.; height, 10 fc. 6 in. 

Weights.—Empty, 1,015 Ib.; max. take-off, 
1,600 Ib. 

Performance.—Cruising speed, 100 m.ph.; 
service ceiling, 15,000 ft.; max. endurance, 4.5hr 


U.S.A. 


At a safe height the pitch of the propeller 
is increased and the aircraft begins to 
move forward. When transitional speed 
is reached, the pitch of the rotors is 
decreased and they are covered by plate- 
type “‘lids’’ which, until then, have been 
raised clear of the ducts. The wing 
undersurfaces are sealed by venetian- 
blind covers, the rotors are de-clutched. 
and the aircraft cruises as a conventional 
aeroplane. The prototype began its 
ground runs on August 21 this year and 
1s to be given 2-4 months of full-scale 
wind-tunnel testing. with NASA U.S.A.F. 


support. 


VERTOL MODEL 44 


THE evolution of this tandem-rotor 
general utility helicopter can be traced 
back to the original Piasecki HRP-1! of 
1945. Still widely used by the U.S.A.F. 
and U.S. Army for transport and rescue 
duties is the H-21, and the current 
Model 44 is an improved version of this 
for civil and military duties. The Model 
44A is a utility transport with fabric 
seats for up to 20 passengers, fittings for 
12 stretchers and two attendants, or 
external attachment for 24 tons of 
freight. The 44B seats 15 in an airliner- 
type cabin with ample baggage space, 


VERTOL VZ-2 


BUILT as simply and inexpensively as 
possible, to prove the practicability of 
the tilt-wing concept, the VZ-2 (Model 
76) was the first aircraft of this type to 
fly, in 1957. On July 23 of the following 
year it made its first successful transition 
from vertical to horizontal flight and 
vice versa. The VZ-2 was developed under 
joint U.S. Army Office of Naval Research 
contracts, awarded in the spring of 1956. 


VERTOL YHC-1A AND MODEL 107 


FIRST version of this helicopter to fly, 
on April 22, 1958, was the commercial 
Model 107, powered by two 850-s.h.p. 
Lycoming T53 shaft-turbines and with 
accommodation for 23-30 passengers. 
A feature of this type is that it has a 
sealed fuselage to permit emergency 
landings and take-offs from water. The 
107 has now been followed by the first 
of an evaluation quantity of military 
YHC-1As for the U.S. Army, with two 
1,025-s.h.p. General Electric T58-GE-6 
shaft-turbines. This is being developed 


U.S.A. 


to carry a 700-lb. greater payload than 
the S—SS, with full power up to 17,000 ft 
Opuonal extras include a 600-lb. capacity 
winch and attachments for carrying 
3,000 Ib. of cargo externally in the flying 
crane role. 


Dimensions.—Rotor dia, 53 ft.; fuselage 


length, 44 ft. 7 in.; height, 14 fc. 2 in.; disc area 
2,206 sq. fr 
Weights.—Norma! take-off, 7,500 ib.; empry, 
4,550 Ib.; disc loading, 3.4 Ib./sq. ft 
Performance.-—Cruising speed, 92 m.p.h 
vertical climb, 450 ft./min 
15,700 fr. 


service ceiling 


U.S.A. 


and is also used by several air forces for 
transport and anti-submarine duties 
The 44C is an executive version. All are 
powered by a_ 1,425-b.h.p. Wright 
Cyclone, and can have rubberized-fabric 
floats and a sealed fuselage for emergency 
operation from water. 
Dimensions.—Rotor dia. (each), 44 ft; 
fuselage length, 52 fr. 6 in.; height, 15 ft. 5 in.; 
disc area (total), 3,040 sq. fr 
Weights.—Normal take-off, 14,350 Ib 
empty, 8,990 Ib.; disc loading, 4.72 Ib./sq. ft 
Performance.—cCruising speed, 101 m.p.h 
inclined climb, 1,050 ft./min.; hovering ceiling 
with ground effect, 5,400 ft.; range, 280 miles 


U.S.A. 


It is powered by a Lycoming T53-L-! 
shaft-turbine, which drives two 9-ft. 6-in 
diameter rotor-propellers mounted on 
the leading-edge of the tlting wing. 
Control during vertical flight) and 
transition is provided by vertical and 
horizontal ducted fans at the tai). 

Dimensions.—Span, 24 fr. 11 in.; fuselage 
length, 26 ft. 5 in 

Weights and performance.—Not availavie 


U.S.A. 


into the larger YHC-1B Chinook. with 
seats for 40 troops, and this version ts 
expected to go into large-scale service in 
due course, probably with 1,850-s.h.p. 
Lycoming TS5_ shaft-turbines. Data 
apply to the projected production Model 
107, with 1,450-s.h.p. T58-GE-8 engines 

Dimensions.—Rotor dia. (each), 50 ft 
fuselage length, 44 ft. 7 in.; height, 18 fc.; disc 
area (total), 3,990 sq. ft 

Weights.—Normal take-off, 18400 ib 
empty, 11,246 Ib.; disc loading, 4.61 Ib./sq. ft 

Performance.—Cruising speed, 155 m.ph.; 
max. range, 390 miles 
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INSULATED DUCTING 
High efficiency—low weight 


This is an adaptation of our 
normal thermal blankets to the 
situation where ducting is 
required to serve not only its 
normal purpose but at the 
same time to protect other 
components from excessive 
heat. Its great advantage is, 
of course, that it provides high 
thermal efficiency at a low 
weight. 


Delaney Gallay ducting is 
constructed in exactly the same 
manner as Delaney Gallay 
thermal insulation blankets, 
except that the insulant is sand- 
wiched between dimpled .004” 
stainless steel sheet on the 
outside and plain .015” sheet 
on the inside. 


It can be shaped to fit any 
installation, complex shapes 
presenting no problems, and 
the units will retain their form 
during the lifetime of the 
components to which they are 
fitted. 


If you have a problem that 
high efficiency/low weight 
ducting could solve, please 
write for full information to— 


Ducting fitted to the inlet and out- 
let ports of the heat exchanger 
on the Handley Page Herald. 


Specialists in heat exchange and heat insulation for over 40 years 


Vulcan Works, Edgware Road, 
London, N.W.2 
Telephone : GLAdstone 2201 
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SURVIVAL, FOR US 


AS FOR THE CHAMELEON, 
DEMANDS VERSATILITY 


You cannot take a chameleon by surprise. It can al- considerable time. Using the latest techniques and re- 
ways adapt itself to the prevailing conditions. ltowes taining its full mobility, the new version will provide, 
its survival to this adaptability. The same principle among other things, increased low-level capability and 
applies in modern warfare. A defence system which longer range. 

is flexible in application is less likely to be defeated The Chameleon has survived because its versatile de- 
than one which is not. fence gives protection anywhere. Our own survival 


A MISSILE THAT DOES TWO JOBS 
Thunderbird can be used in two ways. It can be used 
efficiently ina static role operating froma preselected 
site for as long as it is tactically required there, and 
it needs no concreting-in. It can also be rapidly re- 
deployed to meet some new threat should the need 
arise — and attack seldom hits us where we are ex- 
pecting it. 

Thunderbird can be moved easily and quickly - on 
wheels or by air. Now in service with the Army and 
designed round standard service vehicles it can be 
redeployed and in action where most needed within 
hours. Its inherent mobility and air transportability 


may equally depend on similar versatility. 


provides that flexibility which is of ever increasing 
importance in present and future air defence. 


NEW DEVELOPMENTS 
And evolution still goes on. Already the successor to 
Thunderbird has been under development for some 


ENGLISH ELECTRIC) tHUNDeRBIRD 


ENGLISH ELECTRIC AVIATION LIMITED - GUIDED WEAPONS DIVISION - LUTON - STEVENAGE -§ WOOMERA 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION ¢ ROU? $$ 
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the United States there is a considerable amount of 


research and development in progress on various forms 


of 


ground effect machines. 


us 


cushion-lift_ craft—or, as they are known in America, 
In this article specially written for 


by Howarp Levy and NEAL, B.Sc., D.LC., 


A.F.R.Ae.S., this work is reviewed. 


GROUND-EFFECT or ground-cushion machine is a craft 
that flies a short distance above the ground by maintaining 
an elevated air pressure in the airspace underneath itself. Lift 
on the craft can be generated with only a fraction of the power 
used by other vertical-rising aircraft provided that the craft 
Stays near the ground The ground-cushion craft loses its 
advantage if designed to fly at heights greater than a fraction 
of its average size 
Utilization of the ground-cushion principle is_ therefore 
limited to three categories: (1) Very large craft, upwards of 
100 ft.. flying 10-20 ft. above the surface, high enough to fly 
over the ocean or moderately rough terrain. (2) Moderate-size 
craft, flying very close to the surface, limited to relatively quiet 
water or smooth terrain. (3) Craft which the ground- 
cushion principle for a landing gear and operate like conven- 
tional aircraft when in flight. Vertol are working on a project 
of this type 


use 


— PROPELLER 
AIR - LEAKAGE 
C > 


“LEAKED'AIR 
GROUND 


\ — PROPELLER 


ANNULAR JET ENGINE 
> 
GROUND CURTAIN 


The two basic types of ground effect machine: the air 
leakage or plenum-chamber vehicle, and the annular 
or peripheral jet vehicle 


Utilization of the “plenum chamber” or “air leakage’ 
principle is the simplest method in which pressure can be 
maintained in the airspace under the craft. This is graphically, 
if not wholly accurately, described by saying: “ you simply 
pump air under the craft faster than it can run out.” In the 
air-leakage craft, the “leak” is the space between the outer 
edge of the craft and the ground. The higher the vehicle flies, 
the bigger the leak and the more power it takes to pump the 
necessary air. 

The “annular” or “ peripheral” jet is a more sophisticated 
means of maintaining the ground cushion, a curtain of air being 
exhausted towards the ground from the periphery of the craft 
Rather than replenish the ground-cushion 
air from within, the annular jet contains 
it from without, preventing it from leak- 
ing away. Power, of course, is still 
required to generate the jet 

However, for a given altitude, size and 
weight of craft, the power requirement 
promises to be significantly less than for 
the simpler air-leakage machine. With 
proper orientation of the jet, lift and 
propulsion will be provided efficiently by 
the same system. 

Forward flight of ground-cushion craft 


Four American “‘Gems”’ on view at the 
James Forrestal Research Centre, 
Princeton University: inthe foreground, 
National Research Associates’ FASS 
(Free Air Suspension System) vehicle 
for the U.S. Army; in the left back- 
ground, the Princeton X-3; centre back, 
the Princeton X-2; and on the right— 
set up on its side—Dr. Bertelson’s 
home-built Aeromobile 


may be achieved in one of three ways—tilting of the entire 
vehicle or use of vanes in the jet exits; separate forward-thrust 
engines mounted atop the craft or discharging horizontally to 
the rear; or convertible engines that may be used for primary 
lift with part of the thrust available for forward speed. Thrust 
for very low forward speeds may be achieved by merely tilting 
the craft or changing the angle of discharge to produce a 


20-in.-span wind tunnel 
model of a Verto! pro- 
ject. Airsupplied by a 
ducted fan is ejected 
from a peripheral slot 
below the wing to pro- 
vide ground cushion, 
and from the trailing 
edge of the wing for 
forward thrust in flight 


component of jet momentum in the flight direction. lilting can 
be accomplished by means of reaction Jets, turning vanes, 
re-ducting or differential thrust in a multi-engine configuration 

Small separate thrust engines for speeds in the medium range 
will probably be in the form of simple propellers or ducted 
fans. Convertible engines of the gas-turbine type will be most 
adaptable to higher speeds. Such installations will require 
special valving and ducting for transfer of the available flows 
from primary lifting to horizontal thrust 

In the United States the present widespread interest in 
ground-cushion craft seems to have begun officially in April, 
1957, with publication by the Lewis Laboratory of the then 
NACA of a report describing some simple annular jet expert- 
ments. The stimulation provided by this report had the 
immediate effect of causing the Navy to establish a research 
programme at the David Taylor Model Basin. 

Just three months later, in July, 1957, this programme pro- 
duced a comprehensive understanding of the fundamental 
annular-jet ground-cushion phenomena, complete with working 
formule. It has emerged that an amazing number of people 
companies, large and small; scientists; inventors; hobbyists; and 
back-yard mechanics—were already working with ground- 
cushion devices of one sort or another, even before the publica- 
tion of the April, 1957, NACA report. 

One of the earliest experimenters in ground-cushion effects 
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Andrew A. Kucher, now vice-president, engineering 
of the Ford Motor Co. He was thinking in 
terms of “ sliding on air” as long ago as 1928. 

Another pioneer is Mr. Toivo J. Kaario, of Finland, who 
tested a craft in 1935, first as a glider and later with a 16 hp. 
Davidson motorcycle engine. It measured 6 ft. by 8 ft., and 
attained a speed of 12 knots over ice on its first “ flight.” His 
next attempt, a craft 8 ft. by 10 ft., took off from water and 
was capable of lifting four men. World War II interrupted this 
development, but the programme culminated in test flights 
during 1949 and 1950. 

In America, known projects include: Spacetronics’ “ air- 
leakage” craft, to carry eight men, on order for the Marine 
Corps; National Research Associates’ Pegasus I; Bertelsen 
Aeromobile; Ford  Levacar; Curtiss-Wright = Air-Car; 
Gyrodyne Corporation of America’s research craft (BuAer 
contract); and model work being carried out by the Navy's 
David Taylor Model Basin, NASA’s Langley and Ames 
Research Centers, and Princeton University. Aircraft concerns 
such as Convair, Grumman, Hiller, Lockheed, North American, 
Sikorsky and Boeing are also said to be actively interested in 
ground-cushion craft. 


Navy Research Projects 

The studies sponsored by the U.S. Office of Naval Research 
have shown that stability and control of ground-cushion craft 
in the hovering case do net appear to present difficulties. In 
fact, models and research craft now flying exhibit quite stable 
behaviour in hover at low height ratios. However, transition 
and forward flight of these craft may present more serious 
problems. 

Special problems also arise over water because of the nature 
of the free surface on which the jets impinge. Numerous 
investigators are at work examining the surface phenomena and 
outlining the problems remaining to be solved. Initial tests 
indicate that vertical jet discharge into the water is undesirable 
because of the large cavity produced. The absorption of the 
jet momentum in creating the cavity precludes the jet spreading 
over the surface and hence produces little lift. Either a positive 
or negative angle of discharge reduces the depth of the cavity, 
and thus restores a large fraction of the solid surface 
augmentation. 

Experimental work is being carried out at the David Taylor 
Model Basin with models over water with varying discharge 
angles of peripheral sheets. Several man-carrying craft have 
been successfully demonstrated over both land and water—that 
is, successful in that they are able to hover and accomplish 
forward flight. Future transport needs, both commercial and 
military, will demand increased speed and mobility over a 
variety of surfaces. There are many problems still to be 
solved which can only be accomplished through continuing 
careful research. 

Two important research models have been developed at the 
David Taylor Model Basin, a 3-ft. powered model and a 7-ft. 
captive dynamic model operating over a circular test track. 
The 3-ft. model, which they call the Skimmer, is an annular 
jet vehicle and has been the work-horse of the research 
programme. Nearly 100 hours of testing have provided 
confirmation of the basic theories, guidance for refinement of 
the thecries, comparisons between performance over hard 
surface and water surface, effects of dozens of changes in 
vehicle geometry, etc. 

The model is now being tested in a wind- tunnel, providing 
additional answers as to how the ground cushion is affected by 
forward speed. The 3-ft. model is powered by a self-contained 
20-h.p. water-cooled electric motor. In its basic configuration, 
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the main nozzle is 0.9 in. wide, angled inward 45°. This 
model will be supplanted by a more advanced powered model, 
an oval-shaped four-motored design with improved speed 
characteristics. 

The 7-ft. dynamic model is being used to make carefully 
scaled flights over systematically varied surface shapes to 
determine what combinations of vehicle characteristics and 
flight conditions are acceptable for safe flight. This 300-Ib 
model gets 50 Ib. of lift from its compressed-air power units 
and 250 Ib. from the ground cushion—a “lift augmentation 
factor” of 6. 

Power for this model comes from 2 Ib./sec. of compressed 
air, delivered through flexible hose and exhausted through eight 
nozzles into the top of the fin-like structures at the sides. Here 
the compressed air is mixed with an additional 18 lb./sec. of 
air drawn from the atmosphere by aerodynamic induction 
This air mixture is distributed to the nozzles in the base, where 
it forms a jet exhaust comparable to that which should be 
generated by the engine-driven shrouded propellers of an actual 
vehicle. 


GUIDE VANES & 
RADIAL RIB 
NOT SHOWN 


David Taylor Model Basin’s 3 ft. dia. Skimmer. 


Movable vanes in the peripheral jet exhaust control the flight 
direction and speed. Forward speed over the 45-ft.-diameter 
test track is limited, by centrifugal loads, to about 20 m.p.h., 
which is adequate for scaled simulation of much higher speeds 


Princeton’s Scooter and Saucer 

Princeton University’s James Forrestal Research Center ts 
carrying out a number of studies on ground-effect phenomena 
under a $100,000 grant from the Army's TRECOM (Trans- 
portation Research and Engineering Command). Their first 
man-carrying vehicle is the X-2 Air Scooter and was 
designed primarily to investigate the feasibility of kinesthetic 
control—that is, control by movement of the pilot's body. 

The Air Scooter has a circular base with a bicycle seat 
and handlebars, the latter modified with a twist-grip throttle. 
Power is supplied by a S-h.p. Tecumseh Power Products 
Model H-81 engine, driving a 26-in.-diameter specially designed 
Sensenich ducted propeller mounted perpendicular to the base 
of the scooter. 

Air is ducted down to the saucer-shaped base and emitted 
through a 1}-in. slot around-its outside under-surface. This 
slot is angled inward, and this, together with a 4-in. hanging 
skirt, retains the 6 Ib. per sq. ft. peripheral jet curtain under 
the vehicle. 

The structure comprises an aluminium tube frame with 
aircraft fabric covering. The main forward part of the pro- 


Two views of the David Taylor Model Basin’s 7-ft. dynamic 
model. Above, the underside showing the primary peripheral 
nozzle, and the smaller secondary nozzles which divide the base 
into six segments giving additional stability. Left, the model 
on its circular track. 
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peller duct is metal and the curvature is formed by a series of 
fabric-covered steel rings. The fin is plywood 

The saucer diameter is 8 ft. and its overall height, 47 in. The 
empty weight is 120 Ib. and the gross weight up to 750 Ib., as 
the Air Scooter can carry up to three people. With one 
aboard, the normal operating “ altitude” is 4-5 in. and the 
forward speed about 9 m.p.h. To date, 10-15 hours of * flight ” 
time has been accumulated 

Princeton's X-3, which made its first flight on October 18, 
is aS close as one can get to a flying saucer At speeds of 
about 20 m.p.h., its aerofoil body develops aerodynamic lift 
and shallow banked turns can be made. It has a 20-ft. diameter 
and is only 5 ft. high at the fin. It is of aluminium tubing 
construction with fabric covering 

A 44-h.p. Nelson H-63B engine drives a 4-ft. propeller at 
4,000 r.p.m. and both are mounted in a centrally positioned 
duct, the engine vertically and the propeller horizontally 
Directional control is obtained by electrically actuated vanes 
mounted in a 6-in. slot which rings the base of the X-3. There 
are 32 vanes grouped in segments of eight to provide fore and 
aft and sideways control. 

A 5-h.p. Power Products engine driving a 26-in.-diameter 
propeller is mounted in the fin; actuated by the pilot's foot 
pedals, it can swing 90° to the right and 90° to the left, to 
provide yaw control. In the central “ pusher” position this 
propeller provides forward thrust 

A bubble-canopied cockpit is situated in the forward part of 
the “saucer.” and a 5-gal. fuel tank is located forward of the 
tail fin, while the power packs, including battery, electronic 
control, inverter and radio, are placed in the “ saucer” under 
the fin. The X-3 weighs 850 Ib. empty and has a gross weight 
of 1,000 Ib. A pressure of 34 Ib./sq. ft. 1s expected to give the 
craft an operating height of about 16 1n 


N.R.A. Efforts 
GEM-1 (Ground Effect Machine-1) is the name given to a 
vehicle under development for the U.S. Marines by National 
Research Associates, College Park, Maryland. This organiza- 
tion claims to be a pioneer and leader in the field of 
ground-proximity vehicles since they first started research in 
early 1950, pre-dating NACA studies and, in fact. stimulating 
the Navy's interest in such projects through their presentations. 
National Research Associates began their work with a three 
dimensional test stand using cardboard, and operated by a 
vacuum cleaner to study the principle of their Free Air Suspen- 
sion System (FASS). Small balsa and paper models followed 
and on May 1, 1958, the Ordnance Tank Automotive Command 
(OTAC) of the U.S. Army let a contract to construct and test 
a feasibility model 
An unmanned model, 5 ft. wide by 10 ft 
pleted in November, 1958, and successfully 


long, was com- 
demonstrated to 


The Princeton X-2 Air Scooter is controlled by body movements. 


OTAC. In June, 1959, N.R.A. received a contract from the 
U.S. Marine Corps for the construction and demonstration of 
two two-place vehicles, the first to be constructed and tested, 
and then the second to be built, incorporating any necessary 
modifications. In the meantime, the Ordnance Corps of the 
U.S. Army let a contract for a test vehicle of similar design to 
the GEM, and OTAC an additional Research Program contract 
to cover optimum-lift studies. 

National Research Associates’ GEM/FASS (the latter the 
Army’s name for ground proximity vehicles) uses the peripheral 
jet principle. The vehicles have a basic structure of aluminium 
alloy with the internal air ducts and body shell of glass-fibre 
Fore, aft and sideways movement control is achieved by 
deflection of the jet sheet, this being obtained by the use of 
vanes situated in the 10-in. slot around the vehicle 

Power is supplied by two Triumph TR-6 piston engines of 


The Princeton X-3 Saucer prior to covering with fabric. Cock- 

pit is in the forward section, ducted powerplant and propeller 

in the centre, and yaw/thrust control engine and propeller are 
mounted in the tail fin. 


40 h.p. each, with each engine driving two six-bladed 42-in 
diameter Hartzell propeller fans specially adapted for N.R.A.’s 
use. Connection between engine and fans is by 14-in.-diameter 
U.S. Rubber timing belts 

The propeller fans are individually shrouded, two forward 
and two aft in 6-in. high shrouds, with the fan shaft mounted 
at 30° to the vertical. The front and rear slots have an inward 
discharge angle of 30 Stator blades in the fore and aft ducts 
are used to compensate for fan torque 

Normal operating height of the GEM-1 is 9-15 in. with 
the vehicle maintaining 10 Ib./sq. ft. pressure. At 9 in. altitude, 
approximately 50 h.p. of the available total of 80 h.p. 1s utilized 
Propeller fan r.p.m. at 9 in. is 5,200 r.p.m., and 5,800 r.p.m. at 
15-in. “ altitude.” 

The Marines’ prototype GEM-| was completed on August 28 
and has some 10 hours of engine operating time. Some 2 hours 
of “flight time in all directions have been accumulated and 


a top speed of 15-20 m.p.h. has been realized to date. Design 
cruising speed of the craft is 38-58 m.p.h. The GEM-1 and 
its commercial counterpart, the Pegasus I, have a length 


of 14 ft. 7 in.; width, 8 ft.; and height, 3 ft. 5 in. Empty weight 
is 358 Ib. and gross weight 1,000 Ib. Seating arrangement 1s 
side-by-side. 

National Research Associates have also been carrying out 
studies of more powerful versions of the GEM, the commercial 
Pegasus I and II, powered by two 65 h.p. and two 85 hp. 
Continental engines respectively and having operating heights 
of 3 ft. and 4 ft. N-.R.A. believe that they will be able to 
produce commercial vehicles at a cost equal to the better 
present-day American automobile if done in units of 1,000. 
Other military studies include a remote-controlled ASW Killer 
measuring 25 ft. by 50 ft.; a 1,600-lb. plenum-chamber vehicle 
powered by two 40-h.p. Triumphs, measuring 12 ft. by 27 ft., 
and capable of lifting to 20 in.; and still other projects capable 
of operating at 20 ft 

The Gyrodyne Company of America, Long Island, N.Y., is 
also engaged in the design, development and test-flight pro- 
gramme of a one;man ground-effect machine under a BuAer, 
U.S. Navy contract. The purpose is to provide a test-bed for 
investigating the feasibility and aerodynamic aspects of the 
annular air jet as a ground cushion and propulsion means for 
vehicles up to several hundred feet in size which could operate 
at speeds of 100 knots or better. 

Gyrodyne’s GEM is designed to carry one man whose weight 


Gyrodyne’s one-man GEM, powered by a 1,600 c.c. Porsche 
engine driving a fan compressor supplying an annular jet. 
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Curtiss-Wright four-passenger Model 2500 Air-Car now in 
production. 


is diametrically offset by the powerplant—a Porsche 1,600-c.c. 
automotive engine similar to those used in their X/YRON-1 
Rotorcycle helicopters. The annular opening through which 
air enters to be compressed by the Porsche-driven fan compres- 
sor ts located aft of the pilot, in the centre of the duct 

This air is then ducted to an annular jet in the periphery of 
the base and to radial slots in the base. These slots provide 
stability as well as contributing to the lift provided by the 
annular jet sheet. Thus, the craft is supported above the 
ground on a cushion of air enclosed by the annular jet sheet. 

Control of the vehicle is obtained by means of jet vanes 
located in the annular exit and the pilot operates controls 
which were adapted from the Rotorcycle. These consist of a 
throttle control for raising the machine off the ground, rudder 
pedals to turn left and right, and the conventional control 
column, which directs the airflow for horizontal movement. 

The craft is designed to operate within close proximity to 
the ground or just high enough to clear its four landing pads. 
It has a 6 ft. diameter and is slightly over 4 ft. high. Fully 
loaded with pilot and fuel, it weighs approximately 600 Ib. 


Aeromobiles, Air-Cars and Levacars 
Among the private ventures, William R. Bertelsen of 
Neponsit, Illinois, a designer-engineer, has been “ flying” a 
ground-effect machine, the Aeromobile, for some time now, 
and believes that he has beaten some successful models like the 


f 


Dr. Andrew A. Kucher at the controls of the Ford Levacar 
Mark 1. Air is supplied to the three Levapads underneath from 
an external source. 


Curtiss-Wright Air-Car and Saunders-Roe Hovercraft into 
the air. In his craft, a ducted propeller carries air down 
to a chamber above the metal bottom plate of the craft, where 
the jet air escapes through a slot running around the edge of 
the platform. Movable flaps control the jet flow for steering. 

Jet air coming out of the slot hits the ground, part of it 
bending up and back under the sled, thus providing the lift. 
Initially, the Aeromobile was powered by a 35-h.p. Righter 
engine, but is now being tested with a McCulloch 72-h.p. 
two-cycle four-cylinder engine. 

The structure consists of sheet aluminium, spruce and ply- 
wood. The 30-in.-diameter propeller. of maplewood, has eight 
blades with 26° pitch at 0.75 radius and 12° twist; the hub 
diameter is I] in. 

The Aeromobile has an empty weight of 408 Ib. At the 
gross weight of 583 Ib., the operating height is 6 in. and the 
maximum forward speed is 40 m.p.h. The vehicle is 32 in. 
high, 71 in. wide and 101 in. long, with a iotal base area of 
6,731.7 sq. in. and a centre body area of 6,178.5 sq. in. The 
jet perimeter is 324.6 in. and the jet width is 2 in.; the effective 
jet area is 553.2 sq. in. It has cost about $1,700. 
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Production of the Curtiss-Wright Corporation’s 300-h.p 
four-passenger Model 2500 Air-Car was due to begin at the 
South Bend, Indiana Division, in November, 1959. The newest 
model of their ground-cushion vehicle is 21 ft. long, 8 ft. wide 
and weighs approximately 2,800 Ib. with four passengers and a 
full petrol load. As with its original prototype design, the 
Model 2500 also maintains a pressure of 0.1 Ib./sq. in. under- 
neath, augmented by a deflection membrane. 

The Air-Car travels at speeds up to 60 m.p.h. at a height of 
about 10 in. Air-Bus and Air-Truck designs have also been 
completed. and these are also to be produced at a later date 
at South Bend. In the meantime, Curtiss-Wright is setting up 
a new 25-mile economical-type highway in Reno, Nevada, to 
demonstrate the Air-Car’s operation over mountainous and 
desert terrain at altitudes up to 7,000 ft. 

The engineering and research staff of the Ford Motor Co 
first demonstrated its application of “levitation” in 
April, 1958, with a 3-ft. model of a car and a scooter which 
the company calls Levacar and Levascooter respectively 
Their system involves the use of a lubricating air film rather 
than a cushion. Development has continued and the Ford 
Co. is now demonstrating and testing a full-scale wheel-less 
air-propelled vehicle called Levacar Mark I. 

The Levacar Mark I is a captive vehicle, and while it receives 
its air supply for the ground cushion from an outside source, 
it is propelled by its own motor, a blower rated at 1} h.p 
delivering 7 Ib. thrust. The car is constructed of aluminium 
and has a large transparent canopy affording the operator: 
maximum visibility. It weighs about 450 Ib., is 94 in. long. 
48 in. high and 54 in. wide. 

It has three Levapads 7 in. in diameter and requires a 
pressure of about 50 Ib./sq. in. Electric controls enable the 
driver to levitate, start and stop the car by push-buttons. Only 
15 h.p. is required to levitate and just 1} h.p. to propel the ca: 
by means of an air jet expelled from the rear Top speed is 
given as 20 m.p.h. and the vehicle travels on a film of air a 
fraction of an inch above a 34-in.-diameter circular track 

Actually, the Levacar is proposed as a rail vehicle for high 
speed travel in the intermediate distance range of possibly 
100-1,000 miles. The Ford company foresee these vehicles as 
single-unit cars capable of speeds of 200-500 m.p.h., operating 
on a city-centre to city-centre basis. They are currently con 
structing a four-passenger Levacar, but as yet the powerplant 
has not been decided. A six-eight passenger vehicle to operate 
at about 200 m.p.h. on rails will probably follow 


“ Kiddie Kushion ™ 

Two Bell Helicopter research engineers, Ken and Rod 
Wernicke, are using a home-built, child-carrying ground-cushion 
vehicle as the basis of a study for a man-carrying craft. Called 
the Kiddie Kushion, the test rig is constructed of a cardboard 
airframe held together by masking tape; it cost approximately 
$2.00. In contrast, however, the ducted fan borrowed from 
Bell’s Research Group is completely instrumented with strain 
gauges and is worth several thousand dollars. 

The Kiddie Kushion is a plenum-chamber type ground- 
cushion vehicle, 5 ft. long and 3 ft. 4 in. wide, weighing 35 Ib 
empty. The ducted fan is situated aft and consists of a 
22-in.-diameter two-bladed propeller. Power is supplied by a 
74-in. Craftsman electric saw motor and with Ken’s four-year- 
old daughter Fonda at the controls the Kiddie Kushion has 
a gross weight of about 67 Ib. and the motor develops approxi 
mately 1.2 h.p. Hovering height at these conditions is | in 
and the craft moves at walking speed. 


The Kiddie Kushion, a plenum-chamber type ground cushion 
vehicle built privately by two Bell Helicopter engineers. 
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Report on 


London's 


Heliport 


NE of the unwritten rules for eventual 
success in any new industry--whether for 
the manufacture of reliable flint arrowheads 
or for the operation of satisfactory inter-city 
helicopter services—-seems to be that you can- 
not afford to wait until somebody else has 
shown you how it can be done. Some prac- 
tical experience of basic problems is necessary 
if any useful advantage is to be obtained from 
the wrinkles which other pioneer flint workers 
(or city-centre heliport operators) can offer. 
From the moment when London's South Bank heliport 
was closed, in 1956, until April this year there was no official 
helicopter port for London—and, consequently, no means of 
learning more about the real day-to-day problems involved 
in the regular, safe operation of helicopters in and out of a 
heavily built-up area Army and Navy vehicles continued 
(and still continue) to roam in and out of sundry vacant 
open spaces on special missions—but these flights had not been 
producing anything much more useful than success figures 
to feed into sums dealing with the statistical probability of 
accidents in the present state of city-centre operations 
Nobody will pretend that Westland’s Battersea heliport is 
ideally placed, or, as yet. completely and finally equipped—but 
it does provide a London operating base and, most important. 
the means of learning something more about the problems of 


Photograph copyright’ The Aeroplane and Astronautics” 


The traffic controller, at his desk, watches a Bristow Widgeon as it prepares 


to settle on the touch-down area. 


operations to and from a city which is lucky enough to have 
a widish river meandering through its centre. 

It has, too, shown that there is, even now, plenty of prospec- 
tive traffic The average monthly movement figures have 
been much higher than were expected and will probably rise 
to 200 or more next year. Even during the first five months 
they have averaged 150 or so per month outside the special 
circumstances of the Daily Mail Race and the Farnborough 
services which boosted the July and September figures to 387 
and 306 respectively. The other movement totals were: May, 
124; June, 172; and August, 143. 

Since operations with  single-engined helicopters are 
necessarily completed visually, and winter daylight hours are 
few, a primary development need has been that of night-flying 
facilities. Trials, using glim lamps, were made recently and a 
permanent lighting system has now been 
laid down and may be in operational use 
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(with the heliport licenced for night 
flying) before this article appears. The 
system will include “ texture” lighting 
as well as platform-boundary and river- 
navigation lighting. At present its 
primary value will be that of allowing 
flights to start before dawn and to finish 
after sundown so that maximum work 
can be done during the short winter days. 
In due course, when commercial heli- 
copters with a certificated engine-out 
performance are available, freedom of 
flight over central London will be safely 
practicable. At present this freedom is 
enjoyed only by Service crews; civil 
helicopters are sensibly restricted to flight 
along the river within the prescribed area 
shown in the sketch map on this page. 
Helicopters leaving London from the 
heliport must follow the river to 
Castelnau or to Greenwich and must fly 
in from these points. There are holding 
areas over Castelnau reservoir and 
Greenwich marshes. where in case of 
congestion within the London area, or 
other circumstances, helicopters circle 


Except when following the Thames civil 


“Wimbledon Sta 


helicopters are not permitted to fly 
within the marked area shown in this 
map of the approaches to London's 


heliport. 
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International Aeradio’s landing chart 
for the heliport showing the position 
and heights of the major obstructions. 
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until the controller at the heliport can give them clearance. 

Outside the London area there are special lanes from Kew 
at the westerly end, where London Airport traffic is involved. 
but there are no particular problems at the easterly end, where 
north-bound helicopters may, for instance, choose to follow the 
Lea valley. Revised helicopter lanes are proposed and these 
are expected to come into use shortly. 

The problem to be remembered is that L.A.P. is only 11 miles 
from the heliport and, at the western end of the prescribed 
London area, fixed-wing aircraft are flying, on approach or 
after take-off, at altitudes which demand detailed traffic 
co-ordination between the heliport controller and the controllers 
at London Airport. Clearance must, in fact, be obtained in 
the usual way for the use of the outbound and inbound lanes. 
At L.A.P. helicopters now use Stand 37, which is at the south- 
east corner of the south-west apron. 

The present weather minima for the heliport are 4-mile 
visibility and a 500-ft. cloudbase. These minima are low enough 
for helicopter operations in an area which is certainly not 
without its obstructions and difficulties even for an aircraft 
which can move slowly——or “ stop "—~at the cost of choosing an 
altitude which is outside the safety envelope for hover or near- 
hover conditions. 

The acceptably safe method of organizing a departure from 
the heliport is that of climbing into wind (or as nearly as is 
appropriate while staying over the river) to about 500 ft. before 
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turning on course either up or down river. The really major 
obstruction in the area—the Fulham power station (300 ft.) 
on the north bank—is massive enough to be obvious even in 
low-visibility conditions. More troublesome are the cranes 
and less easily seen obstructions such as chimneys-—but the 
latter are set fairly weil back from the river and the cranes 
have floodlights when in action and are, when not in use, 
“ parked” with their jibs lying more or less parallel to the 
river bank. 

London's heliport is managed from day to day and the 
traffic (which must have adequate RT equipment) is controlled 
by International Aeradio under contract with Westland Aircraft 
This arrangement has a specific advantage for I.A.L.. whose 
staff—J. G. S. McHutchon (manager) and P. D. Bayetto 

are able to obtain first-hand experience of the specialist 
problems involved, and to bring this experience up to date 
as new helicopters and new navigation and lighting aids come 
into use, 


Above, the Vertol 107 demonstrator 
at the heliport, with the Fulham 
power station in the background. 


Left, the heliport area and control 

tower as seen from a helicopter— 

actually the S-62 which was recently 
demonstrated at Battersea. 


Photographs copyright 
“The Aeroplane and Astronautics 
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ritish Astronautics 


This is the first part of a two-part article by KENNETH W. 
GATLAND outlining British contributions to the theory and 


practice of astronautics. The author deals first with the extensive 
theoretical work carried out by the B.I.S. since 1933. 


) the casual observer, it must seem that Britain has little 

interest in astronautics, It is now more than two years 
since Russia launched the first artificial satellite into orbit, and 
despite the subsequent appearance of the first experimental 
communication and cloud survey satellites, and probe vehicles 
which have both hit and circled the Moon, we are still without 
an effective space-policy. 

The best the Government has been able to contrive ts a 
limited programme of space-research costing no more than 
£200,000 per year. The money is to be spent on the develop- 
ment of instruments which, beginning in 1961, it is hoped to 
place in orbit with the aid of an American rocket 

In fact, this programme is no more than a simple extension 
of the kind of upper atmosphere research which has been 
carried out with Skylark rockets at 
Woomera—with the difference that appar- 
atus is now being adapted and developed j 


for projection in a close-orbit satellite 
In view of this, it may be something of oF 

a surprise to find that British engineers have 7 

been responsible for developing much of the ~ cw 

basic theory of astronautics. It is, in fact, | fA SA, ry 

26 years since the British Interplanetary f sds 


Society was formed, and 21 years since this 


water today, in the light of contemporary 
experience with large rocket engines and 
pressurized rocket structures. It did. how- | 


group undertook its first serious design study. | 
“Cellular” Space-vehicle | 4 
This original work, which occupied the | | ods 
Society's Technical Committee for two years, 
arose from a recommendation in 1937 to | 
consider the magnitude of the problems | | 
which would be involved in designing a | : it 
vehicle to carry two or three men on a tt 
round flight to the Moon. The “ Cellular | ais 
Rocket.” as the B.LS. conception was called, | ' 
focused attention upon the major design | | oh 
problems that had to be faced. } Hee = 
It suggested many solutions, notably in + 
the design of the pressure cabin and instru- . 
mentation, which are still considered valu- | } 
able. If our modern propulsion techniques | | 
do not entirely support the optimism | 
expressed in 1938 for solid-propellent motors, Leper | | | 
the design at least corrected the earlier Sac 
widespread belief that space-ships must be 
magnificent streamlined creations with large j | 
fins and rows of portholes. 
The work of this pioneer B.I.S. committee | 
obviously cannot be expected to hold much : a | | 
= d FH 


ever, serve to emphasize one or two impor- 
tant aspects of astronautics which, at the 
time, were not widely appreciated. 

The “ cellular” propulsion unit comprised 
approximately 2,000 solid-propellent motors, 
each quite self-contained and arranged in a 


The B.I.S. “cellular"’ space-vehicle, from . | 
the 1938 design study. On the left is the 
complete rocket and, on the right, the 
pressure cabin showing the heat-shield 


kind of honeycomb. Firing of these motors would take place 
in a predetermined sequence using a rather complicated system 
based on the type of equipment employed in automatic tele- 
phone exchanges. This unorthodox design was one of the first 
attempts to solve the mass-ratio problems. 

The pressure cabin was situated in the nose with clusters of 
solid rockets built up layer by layer beneath it, so that the 
spent cartridges in the first layer fell away and the next layer 
fired, and so on, until the vehicle reached escape velocity. 
Similarly, more layers of rockets were provided for use in 
braking against the Moon’s gravitational pull and for the return 
flighi. 

Although quaint by modern standards, and clearly lacking in 
overall vehicie performance, the scheme effectively drew attention 


and clustered solid rockets below. 
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Left, the Man-Carrying Rocket 

was designed in 1946-47 by 

members of the B.I.S. Many 

features are similar to those 

being developed for the 

Mercury man-in-space pro- 
gramme. 


to the problems which would 
have to be faced in manned 
space-vehicie design, and, 
indeed, the clustering of solid- 
propellent motors the 
Jupiter-C and Juno II rockets 
is a modern application of the 
same basic technique. 


Landing Problems 

The B.LS. pilot study was 
remarkable in other ways. For 
example, it demonstrated, for 
the first time, a _ practical 
method of landing a space- 
vehicle in an airless environ- 
ment by proposing that the 
vehicle should land tail-first. 
using rocket thrust for support 
during descent. Landing legs 
were introduced to reduce the 
final impact at touch-down, to 
support the vehicle on the sur- 
face, and to prevent it from 
toppling over. 

The use of landing legs and reverse-thrust braking would 
automatically set the vehicle in an upright position ready for 
relaunching, and the take-off from the Moon's surface could 
be made directly from the legs, as if from a prepared launching 
platform. Again, the same basic principles are embodied in 
the proposals outlined by Milton Rosen of the National Aero- 
nautics and Space Administration for landing men on the Moon, 
using the giant Nova booster. 

Another interesting feature of the “cellular” rocket was its 
affinity with current techniques for the re-entry of ballistic nose- 
cones into the atmosphere. The nose-shape proposed by the 
B.LS. was not pointed, as one would have expected from con- 
temporary experience with shells and bullets, but blunt and 
rounded. 

Moreover, the hemispherical nose was overlaid with a “ heat- 
resisting’ carapace of a ceramic material as protection from 
frictional heating during its passage through the atmosphere. 
Whether by luck or judgment, it was a remarkable foretaste of 
the shape of things to come. 


An artist's impression of an 
expendable-tank section for a 
large rocket proposed in 1950 
by a B.1.S. technical group. 
Built in half segments and 
divided by light metal dia- 
phragms, the tanks were to be 
pressurized and held together 
with explosive ties. 
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A Man-carrying V-2 


At the outbreak of War in 1939, the British Interplanetary 
Society went into temporary suspension, re-forming again in 
1945. With a whole range of German experience with 
advanced types of liquid and solid propellent rockets now a 
part of history, the B.LS. lost no time in expressing disapproval 
at the way the fruits of this research were being neglected. 

In fact, with the assistance of German personnel, the British 
Army had succeeded in assembling several V-2s and actually 
launched them from Cuxhaven at targets in the sea. Beyond 
that, nothing was done, while the Americans (and as it subse- 
quently transpired, the Russians) made this German rocket 
the basis of their early research programmes. 

In order to demonstrate the potential of the V-2 for peace- 
time research, two members of the B.I.S. Council, the late 
R. A. Smith and Mr. H. E. Ross, set about redesigning the 
basic V-2 to carry a human observer. By 1947, they had 

(Continued on page 617) 


Design concept 
for soft-landing in- 
struments—including 
seismograph—on 
the surface of the 
Moon. the 
MIGRANT pilot 
study, 1958. 


Right, 1948/49 B.1.S. 
design for a three- 
Stage expendable- 
tank” rocket 
intended to throw 
off empty tanks as it 
progressed under 
power. The second- 
stage engine was 
““nested"’ into the 
first-stage engine 
cluster and all were 
intended to fire to- 
gether at take-off. 
This latter principle 
is employed in the 
Atlas ICBM. 
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Whether it’s at one end, as in the quietly efficient Westland Wessex. . . 
whether it’s at both ends, as in the outstanding Bristol 192. . . whether it’s 
upright, horizontal or in any position in between, the Napier Gazelle free 
turbine engine will always satisfy the exacting demands of helicopter 
operation. Designed specifically for helicopter application, the Napier 
Gazelle, with its “‘any angle”’ installation, relieves the designer of many 
accepted limitations and gives him more opportunity to make proper 
use of fuselage space. The Napier Gazelle 1,650 s.h.p. free turbine was 
the first gas turbine engine in the world to receive M of S 150-hour 
Helicopter Type Approval. 
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| NAPIER 1GAZELLE | FREE TURBINE ENGINE 
OD. NAPIER & SON LIMITED, LONDON, W.3. A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP ee mat 
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FLIGHT 541 - 542 - 545- 


Every few seconds there's an 1. 


arrival or a departure. It's as 
busy as an international airport. 
But bees don't need fuelling. 


Aircraft that arrive with the 


persistence of bees at peak traffic periods - 
set a colossal fuelling problem. J 
This is why, at every busy airport, AIR BP . . 
deploys men and equipment far in excess ° * * 


of average traffic requirements to take account “ 
of the peak. AIR BP planning is based throughout 
on peak traffic estimates—not only for 
this year but for five or more years ahead— 


and thus ensures faster turnround of Al R 


every aircraft, every time. 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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(Continued from page 616) 
submission to M.o.S 
an enlarged V-2, had 
cabin intended to 
had ceased The 


produced a detailed design study for 
The vehicle they proposed, essentially 
the warhead section replaced by a pressure 
separate from the rocket after propulsion 
purpose of the project was explained as follows 
(1) To provide experimental data on a human_ being 
under the influence of zero-g, of weightlessness,” arising 
in a vehicle moving without power beyond the appreciable 
atmosphere 
(2) To gain experience of conditions required to maintain 
manual control of rockets in powered ascent under sustained 
icceleration 
(3) To demonstrate the 
pressure cabin and occupant 
extreme altitude 
(4) To determine the 
short period of exposure 
of a surrounding atmosphere: e.g 
ind ultra-violet radiation 
(5) To obtain photographs of the Earth’s surface from 


practicability of returning a 
safely to the Earth from an 


human 


arising from 


subjects of a 
lack 


radiation 


effect upon 
to conditions 
primary 


cosmic 


high altitude and spectrographic records of the solat 

photosphere with greatly reduced interference from the 

Earth’s atmosphere 

The 57-ft. rocket, weighing 21 tons at take-off, was intended 
‘o carry a man to an altitude of about 200 miles, beginning 


guide fins but 
ro-controlled 
Immediately 

would be 
which 
cabin 


its flight from a near-vertical tower. It had no 
would be controlled entirely by means of gy 
graphite vanes impinging in the exhaust gases 
after the climax of propulsion, the nose-fairing 
jettusoned and the observer would control 
a compressed-air charge to drive the pressure 
ind rocket apart 

Ihe pressure cabin, 
two glazed observation 


operate a 


released 


alloy, would have 
and break-out ports. provided with 
shutters against the Sun's glare It was proposed that the 
observer. equipped with a g-suit and a Standard high-altitude 
flying suit, with personal parachute, oxygen, etc.. would sit in 
1 specially constructed cradle of which instruments and contro! 
boxes Were integral parts. Thus, only wrist action on the part 
of the test observer would be necessary to monitor the flight 

Suspended on a framework above the cabin roof. on tubular 
supports, would be a parachute pack containing a parachute 
of special design providing for constant drag ir espective of the 
prevailing air-density or velocity of descent 

In the emergency, an overriding 


constructed of light 


event of an automatic 
control was provided to bring about Separation of the cabin 
and deployment of the parachute recovery system. A rigorous 
programme of training, it was suggested, should precede the 
ictual firings, during which time the test observer would be 
gradually conditioned to acceleration effects in a centrifuge 

It is perhaps unnecessary to mention that this 13-year-old 
scheme bears a striking resemblance to the various sub-orbital 
test vehicles, such as Little Joe. now being used in the test- 
programme for the Mercury space-capsule—in fact. right down 
to the use of a cabin periscope in the proposed manned version 
which gives the observer his external view 


Orbital Refuelling 

In the following years, up to 1954, there were successively 
considered by BLS. technical groups the problem of closed 
systems of tood and respiration for manned space flight; the 
engineering requirements tor a large space-station: nuclear 
rocket propulsion. including ion-drive; and the principle of 
orbital techniques 

The last named outlined the manner in which vehicle mass- 
atio problems could be overcome by breaking down a given 
space mission into stages, using different rocket vehicles 
operating in a_ predetermined sequence—an_ Earth-to-orbit 
winged vehicle for carrying men and materials into a close- 
orbit; a larger space-going vehicle to transfer men to a given 
lunar or planetary destination, going into orbit around the 
target body; and a third vehicle, carried as part of the second. 
to effect final transfer from the orbit to the surface. A reverse 
sequence would operate for the return journey. All this would 
be etlected without the use of an intermediate space station at 
the Earth end by refuelling the outgoing space-vehicle in orbit 
trom supply rockets. 

In 1951, in response to a recommendation by the Society's 
technical committee, three members of the B.I.S. undertook 
a design study to determine the smallest vehicle that could 
launch a useful scientific payload into orbit. The result was 
the paper “ Minimum Satellite Vehicles.” presented at the 
2nd International Congress on Astronautics in 1951. Of four 
vehicles described, one was a 16-ton, three-stage rocket capable 
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of placing in orbit at 500 miles a 6- to 8-ft.-diameter inflatable 
satellite. These theoretical considerations pre-dated work on 
the Vanguard and Explorer 

The paper also included a description of some original work 
on the idea of an “ expendable ” liquid-propellent rocket which 
shed its segmented tanks as propellent was consumed. Here 
again was an attempt to improve overall rocket performance 
before the advent of lightweight, pressurized tanks made other 
techniques unnecessary 

Since this time, the Society has published in its bi-monthly 
Journal a large number of original contributions to the science 
of astronautics, particularly in the field of orbit calculations 
and fundamental considerations of probe rockets. Last year, 
a pilot study was made of an unmanned probe vehicle, 
MIGRANT, for landing research instruments—including a 
seismograph—directly on the Moon’s surface. The object of 
this study. as with so many others the Society has undertaken 
over the vears, was to consider the next logical steps in astro- 
nautical development 

(To be continued) 
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DEBONAIR.—The appropriately named Beech Model 33 shows 
off the conventional tail which distinguishes it externally from 
the best-selling Bonanza. 


Although there is no real private flying in the Communist 
countries, which suffer from certain other disadvantages, all 
are similar in Operating very strong flying club movements 
under benevolent Government patronage. The State provides 
standard training aircraft, suitably equipped with radio and othe 
aids, and free instruction up to very advanced levels for young 
men and women. 

Nearly all the flying clubs operate as air centres, with 
associated gliding and parachuting activities, and members are 
encouraged to take part in all these diversions, rather than to 
specialize. So far from this costing anything for the individual. 
small payments are made to encourage the sporting flying 
movement. In the Soviet Union, flying training is even given 
on helicopters, again for both men and women. 

The fact that this avuncular official generosity is not entirely 
altruistic is indicated by the full title of DOSAAF, the governing 
body of Soviet sporting flying, which can be translated as “ the 
voluntary society for supporting the Soviet army, navy and ai: 
force.” And in some of the satellite countries only Communist 
party members are allowed to fly, in case the less-zealous 
citizens should be tempted to fly away. 

Nevertheless, the State-aided club movement has resulted in 
a close-knit organization of private, airline and military flying 
in the Communist countries, and a great surge of airmindedness. 
Pilots are recruited from the flying clubs for both the civil 
airlines and the air forces, and there is a vigorous light aviation 
industry in the leading countries to supply suitable aircraft. 

Nobody would like to see complete State finance. and there- 
fore control, in our own fiving clubs. But even if we cannot 
get more encouragement from our own Government. we would 
settle for a little less discouragement. 


Gliding Notes 


by Dr. A. 


THE AEROPLANE 
and ASTRONAUTICS 


Personal Flying 


618 


DECEMBER 11, 1959 


A milestone in the light aeroplane business came recently 
with the delivery of the 50,000th machine from the Pipe: 
Aircraft Corporation. This figure ts almost certainly unrivalled 
by any other company, and represents large volume sales 
extending over nearly 30 years. 

The 50,000th Piper was a twin-engined Apache for executive 
use, and business aviation is the major interest of the company 
today. For this market, it is currently producing 13 aircraft 
per day, and in the last financial year, increased its sales volume 
by 26 In its veteran Cub, Piper has the oldest production 
aircraft in the World, the original design having flown fo 
the first time in the early ‘thirties. 

Last year’s sales turnover was well over $44 million, and 
the target for 1960 is more than $604 million. The ultimate 
Piper goal, set for 1965, is for $119 million, which is considered 


to be 45°, of the World market. The new Aztec light twin 
entered production last month with two aircraft built: in 
December, 20 will be completed, with 30 in January. From 


then on Aztec and Apache production will account for two 
aircraft per day. The agricultural Piper Pawnee is being pro 
duced at the rate of one per day 


The new four-seat Beechcraft Model 33, which is virtually 
an “economy ~ Bonanza with a conventional-type tail, has been 
named the Debonair. Leddy Greever, Beech vice-president of 
commercial sales, explains that this name derives from the 
French “de bonne aire” applied way back to good hunting 
hawks 

It seems that the Model 33 may well live up to its name 
With a 225 b.h.p. Continental fuel-injection engine, and 
gross weight of 2,900 Ib., it has a maximum speed of 195 m.p.h 
and, moreover, it is the cheapest aircraft in the Beechcraf: 
line. 


If our readers are concerned about the amount of space 
devoted in these columns to American personal flying, they 
ar2 no more so than we. We would be only too delighted to 
give detailed statistics of light aircraft production in the U.K 
accounts of new types being developed. and to discuss the 
relative merits of the various equipment that is produced 
for them. 

This, of course, assumes that such activities exist. At the 
moment, they do not. There are several gleams of hope amid 
the general gloom. From the West Country come rumours 
of activity by a well known and prominent personal flying 
enthusiast, and various other projects are beginning to bestir 
themselves. 

When concrete news of these developments becomes avail 
able, we shall publish it. In the meantime we shall quote the 
American and Continental examples as hard as we can in the 
hope that their experience will be of value and a stimulus t 
our own enthusiasts. 


E. Slater 


ENT Gliding Club found the escarp- 

ment alongside Lympne Airport soar- 
able in winds between S.W. and S.S.E. 
during three days in October. The Club 
newsletter reports two cross-countries in 
thermals and cloud lift on September 27 
in a north-easterly wind; Philippa Buckley 
flew the Skylark to the Southdown Club 
at Firle, and J. C. Bailey the Olympia to 
a point between Ticehurst and Wadhurst. 
both reaching 4,000 ft. Since the club 
winch achieves 34 launches per gallon, 
these flights were definitely more economi- 
cal in petro! than the winners of the so- 
called “ motor-glider™ competition at 
Lympne in 1923, who achieved about 80 
miles per gallon. That is, if you don't 
count the retrieve by road. 


EWCASTLE GLIDING CLUB looks 
like establishing a permanent site in 
Yorkshire at the northern end of the same 
plateau on whose south-west corner the 


Yorkshire Club has been established fo: 
25 years. Permission to set up a gliding 
site has been given by the local planning 
authority—or, to quote the red tape in 
full, “the North Yorkshire Moors Park 
Planning Committee has decided to 
instruct the area sub-committee to grant 
permission for the establishment of the 
gliding station.” 

In Gliding Notes for November 27 
some flights by Yorkshire Club members 
out-and-back along the 12-mile west face 
of the plateau were mentioned. From 
their turning-point at the north-wes 
corner, it is 4 miles E.N-E. to the pro- 
posed new site along the north-facing 
escarpment, but this 4-mile stretch is cut 
through by a valley, causing a gap two- 
thirds of a mile wide. 

. The general run of this northerly 
escarpment faces N.N.W., but at Carlton 
Bank, where the Newcastle Club is to be 
established, there is a steep slope a mile 
long facing W.N.W. Four miles to the 


east is the huge bowl of Ingleby Green 
how, a favourite soaring a quarte 
of a century ago. 

Permission has been given to the Club 
to build a hangar 86 ft. by 64 ft., made 
of local stone with a corrugated asbestos 
roof, at a spot where it will not be seen 
from either the top or the bottom of the 
Cleveland Hills. They will have to build 
a road to it in order to provide for the 


Site 


last bit of the 80-mile journey fron 
Newcastle. 
The Yorkshire and Neweastle Clubs 


will then be only 12 miles apart, but it 
looks from the map as if a purely slope 
soaring flight between them will not be 
easy in both directions on the same da\ 
The nearest thing to this was in pre-wa! 
days when the Oxford and London Clubs 
were simultaneously established on the 


Chiltern Hills, 22 miles apart. But the 
gaps in the range were too wide for 
slope-soaring the whole way between 
them. 
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how goes the fuel? 


A typical Transmitter Unit for flows of 


200 to 8000 g.p.h.—weighs only 2} Ibs. 
Wh HH} 


* 


PACITOR FUEL GAUGE 
The combined Indicator 
and Oscillator unit—weighs 
only 1 Ib, 10 ozs. 

The PACITOR FUEL GAUGE shows you how much is left in the tanks— 

either individually or all together on one dial. These readings are independent of 

voltage supply, climatic conditions, or aircraft attitude over a wide range. 

The FCI FLOWMETER indicates the rate of flow—in units of mass or 

volume—as well as the amount of fuel left or gone. It is a very flexible system, 

allowing for a variety of single- or multi-engine installations, and all 

components have received M.O.S. Certificates of Technical Approval. 

Both these Firth Cleveland instruments are extremely light in weight, 

they take up little room, and minimum maintenance is required. 

Full details of PACITOR GAUGES and FCI FLOWMETERS from 


FIRTH CLEVELAND INSTRUMENTS LIMITED 
Byron House, 7-8-9 St. James's St, London SW1 A member of the Firth Cleveland Group a 
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Correspondence 


Collision in the Air 


LL. who support the popular flying movement will welcome 
the contribution from Mr. Norman Jones (Nov, 20) and 

the prominence with which it has been presented. The out- 
spoken views of such an experienced private pilot are invaluable 
in focusing attention upon one of the major problems involving 
popular flying today. Several controversial points are raised 
doubtless with intent-—and if they racting con 
structive criticism and suggestions then so much the better 

But one or two of them would seem to be more likely to 
revive many of the bitter and useless squabbles that raged not 
long ago with private pilots on one side and professional pilots 
and air traffic controllers on the other while the Minister played 
the part of a silent but far-from-disintgrested bystander who 
nevertheless came in for perhaps more than his fair share of 
brickbats and abuse which emerged from the scrum 

This attitude that the private pilot is the only one 


succeed in att 


in step 1s 


all very well up to a point but if developed too far it will 
produce one of two unfortunate results: either wastage of time 
and effort in fruitless argument instead of collaboration and 


concentration upon constructive ideas and action, or the eventual 
elimination of popular flying altogether What follows ts 
offered by one who shares” wholeheartedly Mi Jones’ 
enthusiasm but who must confess to becoming very frightened 
indeed whenever another aeroplane appears unexpectedly close 
in the air 

We must concentrate upon providing and maintaining a high 
standard of airmanship for all private pilots and making avail 
able a small, cheap radio installation for light aircraft so that 
we can then tackle the problem of allowing these aeroplanes 
to enjoy the maximum possible amount of freedom in the ai 
particularly in the unrestricted airspace which still remains 
And in so doing, our hand will be immeasurably strengthened 
when we can prove that all private pilots are competent, and 
have adequate equipment, to ensure that they will incur the 
minimum inconvenience to others in the ai Moreover, in 
dealing with this matter and particularly the question of aerial 
safety. tolerance and co Operation are essential factors 

In particular we would do well to remember that air traffic 
many of whom have been pilots themselves, are 
usually only trying to help us all avoid breaking our necks, and 
whether they are motivated by conscience or fear of losing 
their jobs, the aim is praiseworthy to say the least. And as for 
airline pilots—many of whom also like flying light aeroplanes 
for fun—let us remember that however hard and often they 
may search the sky, there is precious little of it for them to 
see at the best of times 


Welwyn Garden City. 


controllers. 


Herts Davin Brown 
Historical Facts Wanted 
OULD be very much obliged if you 
information on the undernoted matte: 
In May, 1935, Kingsford-Smith made a 
Australia to New Zealand 
Could you tell me where the flight commenced from. 
what date. and the aeroplane he used? 
What happened that caused him to jettison most of the mail 
he was carrying and where and on what date did he land 
in New Zealand? 


Broxbourne, West 


could give me any 


jubilee flight from 


and on 


Lothian J. WoOTHERSPOON 
Flight Assessments—Not Space Projects 
AVING just read John Fricker’s excellent report on the 
Falco in your edition of Oct. 9, I am writing to hope 

that you will be able to include more articles of this nature 
to the exclusion, if necessary, of guided missile and rocketry 
articles 

Penang, Malaya 1. A. F. Purstow 

Curtiss Engines by the Hundred 

HE discovery of a Curtiss propeller of 1914-18 vintage has 

led to letters appearing in your columns, yet | 
venture to suggest that the possibility of finding the aircraft 
from which it was removed is indeed remote since there are 
several hundred possibilities 

Perhaps it is not realized just how many Curtiss engines were 
supplied. My records show 412 of the OX-5 type shipped to 
Britain with Curtiss H.4, J.N.3 and J.N.4 and Thomas 1 
airframes alone: doubtless others were sunplied as spares. Both 
Curtiss and Thomas types proved unsatisfactory and their air- 
frames were declared obsolete before their engines, which were 
utilized in other types. including at least 23 B.E.2cs. a number 


several 
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Maurice Farman §S.7 
British Electrical 


of D.H.6s and 
Longhorns (¢ 


a production batch of 
9311-9335) built by the 
Engineering Co., Ltd., of Loughborough. 

Not witnout reason did Mr. Noel Pemberton-Billing, 
M.P., in reference to the question of standardization with the 
61 aircraft engine types then in service, include these words in 
his address to the House on February 27, 1918: “ We come 
to the Curtiss, and this country | may almost say, is littered 
with Curtisses 

The Curtiss-engined D.H.6s mentioned by a recent corre- 
spondent were G-EAGE, ‘GF, ‘HI, "NJ, "NU, "WU and ‘WV. 
Other civil types to have a Curtiss OX-5 installed were G-EAK(¢ 
a de Bolotoff De B.14 and an Avro 504K, G-EAPR. 

London, S.E.4 BRUCE ROBERTSON 


some 


Wround the World. At Lac, New Guinea, wiping 
away a furtive tear, | parted company with the Herald 
Foreign Legion—I was going to potter in an Otter, 
they went on their commercial way to the Far East, 
a friendly. eflicient crew, working hard to sell their 
fine product 

Bulolo, in New Guinea, provided an idea for a 


sketch A passenger who came in our DC-3 asked 


pilot Gus Swinbourn if he knew where a taxi might | 
mentally 


be picked up I transferred the scene to 


London Airport 


EXCUSE ME, 
My MAN... 


| 
“ER — | 
| 
| 
| 
| 


really is the tiger of the 
Never lets up. 
just ordered another Electra for Ansett-A.N.A.; he’s 
changing the name of Butler Air Transport, which he 
owns, to “ Airlnes of New South Wales “—note the 
suggestion of ANSETI about those initials 
“ ANSW": and now he wants to take over the 
| QANTAS New Guinea Services. If Reg keeps up this 
} pressure we may see in, say, five years’ time, some- 
thing like this 


Ansett 


Reg 
Australian airline scene today 


Australia: 


OVERSIAS 


Speaking of Australian airlines, do | detect a slight 
deterioration in their famed standards of service? 
During some eighteen different services I flew on, there 
were three mechanical delays, of 3, 5 and 34 hours, 

but worst of all, le crime sans excuse, an eager 

stewardess (not Qantas) started pouring black coffee | 
before she actually arrived at my seat—my exotic | 
tropical suit will never be the same 


31,000 feet above the Atlantic 
jet-streaming homewards at 627 


Last Leg. Here at 
the Qantas 707 is 


m.p.h Departed sweltering Sydney on time at 
4.0 p.m. Wednesday which, with the International 
Date Line intervening, was the yesterday before 


yesterday. Arrive in bleak London tonight, Thursday, 
in a calendar time of 28} hours—actual elapsed time 
will be 38 hours (27 flying, 11 on the ground) 
Obviously, what the airlines need is more International 
Date Lines x 


Home. New Guinea-Sydney-Fiji-Hawaii-U.S.A.- 
| London. fifteen thousand miles in about three davs 
It makes you think. Or, rather, it makes you shrink 
Here, heaps of letters from you splendid readers, all 


to be answered soon. After all, sleeping is an awful 


wasfe of time 


619 
| 
| 
| 
NSETTA | 
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Teams of service 
engineers located in London, Birmingham, 
Manchester and Glasgow, have been built 
up by Simmonds Aerocessories, Ltd., to 
enable the company to take full responsi- 


MAINTENANCE, 


bility for the maintenance of airfield 
equipment. This development has come 
as a result of experience gained by the 
company on admiralty work. 


MOLY-PAUL.—K. S. Paul, Ltd., Great 
Western Trading Estate, Park Royal Road, 
N.W.10, has published a booklet describ- 
ing the various uses of Molybdenum 
Disulphide as a lubricant. The publication 
is available free from the makers. 


WARERITE 1960.— Bakelite, Ltd., has 
introduced a new range of 16 patterns to 
its existing selection of Warerite lami- 
nated plastics, Providing a less formal, 
more abstract, type of design, the new 
range is known as Warerite 1960 and 
will be available early in the New Year. 


PLESSIFLEX BROCHURE. An 
18-pp. illustrated brochure describing 
Plessiflex seamless metallic hose is 
available from Power Auxiliaries, Ltd., 
Swindon 


FOR ACCURACY.—Apn electronically 
controlled positioning system which, when 
used in conjunction with conventional 
tools, enables high degrees of accuracy to 
be obtained without a skilled operator, 
has been producing jet engine components 
at the Derby factory of Rolls-Royce, Ltd.. 
for the past five months. The system, 


which has been developed by E.M.I. Elec- 


INSTRUMENTATION.— 
Sperry equipment in this 
Handley Page Dart 
Herald includes an inte- 
grated system of Flight 
Director and autopilot. 
Instruments _ iilustrated 
include the Sperry Zero 
Reader combined leading 
selector/control _ panel 
and the combined Zero 
Reader/Gyropilot indi- 
cator unit which replaces 
the standard pilot's con- 
trol unit for the A.L. 30 
Gyropilot. 


tronics, Ltd., in collaboration with 
Optical Measuring Tools, Ltd, uses a 
30-in. table and records the actual position 
of the table and not merely the position 
of the worm drive or lead screw. Control 
is entirely by punched tape, to an accuracy 
of better than + 3 sec. of are. 


AT THE BOAT SHOW.—Aircraft 
companies figure more prominently than 
ever among the exhibitors at the Sixth 
National Boat Show to be held at Earls 
Court, London, from December 30 until 
January 9. Amongst those represented 
at the Show will be Normalair, Ltd., 
Hawker Siddeley (Hamble), Ltd.; Bristol 
Aircraft, Ltd.; Folland Aircraft, Ltd.; 
Rotol, Ltd., and Saunders-Roe, Ltd. The 
latter company will be exhibiting the 
Hovercraft. 


PROPELLER TESTING.-An A.E.1. 
Shrage ac commutator motor of 75 h.p. 
is being used to power a propeller test 
rig constructed by de Havilland Pro- 
pellers, Ltd. The equipment is designed 
to simulate hydraulic operating con- 
ditions on a wide range of controllers 
and feathering pumps. 


COUNTER.- Smiths Aviation Division 
has developed a 360° counter-type indi- 
cator. Possible uses for the instrument 
are the three-figure representation of the 
angular rotation of a shaft, or to indicate 
the heading on navigational equipment. 
The counter will fit into a space 1.20 in. 
high, 1.33 in. long and 0.81 in. wide; the 
driving torque required to change the 
reading is 10 gm./cm. 


SANDERS SHOW.— 
Last week W. H. Sanders 
(Electronics), Ltd., of 
Stevenage held a four-day 
exhibition in London. 
Aeronautical equipment 
and test units on show 
included the company’s 
rigid and flexible wave- 
guide components for 
aircraft radar installations 
and micro-wavetest units 
for aircraft and missile 
equipment with operat- 
ing frequencies in the 
3-cm. to 10-cm. bands. 


United Kingdom: Results and Difficulties 
by Peter King, in the Library, 4 Hamilton 


Place, London, W.1, at 19.00 hrs 
December 14.—R Ac.S. Henlow Bran-h 
Presidential Address by R. Hills in the 
Assembly Hall, R.A.F. Techn cal College, 
Henlow, at 19.45 hrs. 
December 15.—R.Ac.S. Bristol Branch 


Jumior Committee lecture, ** The Supersonic 


Airliner,” by R. G. Thorne, at Filton 
House, Bristol, at 18.00 hrs | 
December 16.—R.Ac.S. Preston Branch 
lecture, “* The Next Generation of Civil 
Aircratt,” by G. H. Lee, at the Queens 
Hotel, Lytham, at 19.45 hrs 

December 16. The Institution f | 
Mechanical Engineers, The James Clayton | 
Lecture, “*‘ The Future of Air Breathing | 
Engines in Aviation,” by S. G. Hooker 
at the Institution H.Q., 1 Birdcage Walk | 


Westminster, London, S.\W.1, at 18.00 hrs 
December 16.—R Ac.S. Coventry Branch, | 

Film Evening at the Herbert Art Gallery, | 

Coventry, at 19.30 hrs | 
December 17.—Institute of the Aero | 


nautical Sciences, Wright Brothers Lecture | 
at the Natural History Building Audi | 
torium, Smithsonian Instituuon, Washing- 
ton D.C., USA 
December 17.--University of London | 
Extra-mural Studies lecture, Soaring 
Weather Situation,’’ by C. FE. Wallington, | 
at the Kronfeld Club, Basement 74 CO 
Eccleston Square, London, S W.1 | 
December 17.--British Inst.tution | 
Radio Engineers South Western Section 
lecture, “* The Transistor and Its Use in 
Communication and Control Equipment | 
by E. Wolfendale, at the School of |} 
Management Studies, Unity Street, Bristol, | 
at 19.00 hrs | 
December 17.—R.Ac.S. Leciure, The 
Engineering Advantages of Rear Engines in | 
Pure Jet Transport,” by EF. S. Allwright 
at the Institution of Mechanical Eneineers, | 
1 Birdcage Walk, London, SW.1, at | 
18.00 hrs | 
December 17.—R.Ac.S. Ile of Wieht | 


Annual General Meet:ng and Film Show, in 
the Clubhouse, Saunders-Roe Sports and 
Social Club, Church Path, East Cowes, at | 
18.00 hrs 


Company Notices 


NEW COMPANY 


John Webb Air Services, Lid. (640,459) Private 


co Kez. Oct. 26. Cap. tliad in shs Sub- 
scribers are: Leslie A. W. Noble, 2 Doughty Street 
Ww Accountants; Alan Sears, 143 Carlton 
Avenue East, Wembley, Chartered Accountant 
John S. Webb, 62 Brompton Road, S.W.3, is the 
first director Sec A. W. Noble Reg. office 
2 Doughty Street, W.C.1 


OVERSEAS COMPANY 
Air Express International Agency, Lid. (fF .4835) 


Particulars filed October 19. Cap.: 200 shs. with- 
out par value. Reg. in State of New York, U.S.A 
on October §, 1953. British address: Building 114 
London Airport, Hounslow, Middlesex David J 
Kelsall, of 126 Bath Road, Harlington, Middlesex 
s authorized to accept service of process an 
notices Directors: Chester M. Mayer, Morton I 
Deitch, Wickliffe Shreve, Allen Russel, Alvin B 
Beck, all resident in the U.S.A. and directors of 
Air Express International Corporation, etc 
CHANGE OF NAME 
Aeromarine of Emsworth, Ltd. (505.695). 5 Old 
Steine, Brighton, 1 Name changed to Emsworth 
Shipyard, Ltd., on July 14, 1959 
Personal Notices 
BIRTHS 
Curtis.—On November 30, at the Sussex Maternity 
Hospital, Brighton, to Anne, wife of Sqn. Ldr 


Christopher Curtis, of 31 Collingham Road, S.W.5 
—a daughter (Emma Jane) 


Mann.-—-On November 25, at Bicester Cottage 
Hospital, to Winifred (née O'Donnell), wife of 
We. Cdr. A. S. Mann, D-F.C., R.A.F a son 

Moorhouse.—On November 22, at Canadian 
Memorial Hospital, Taplow, Bucks, to Mollie, wife 
of Fit. Lt. G. H. Moorhouse—a son. 

Randolph.—On November 24, at P.M.R.A.P. 
Hospital, Halton, to Joan (née Lockey), wite of 
Fit. Lt. P. M. Randolph, R.A. a son 

Saunders.—On November 23, at Bedford General 


Hospital, to Margaret (née Foster), wife of Fit. Lt 
D. A. Saunders, R.A.F.—a son 

Warren.—On November 27, at R.A-F. Hospital 
Nocton Hall, to Margaret (née Waterson), wife of 
Fh. Lt. G. Warren, R.A.F.—a daughter (Susan 
Jane) 


< 
x 
~ } 
: 
6. 


THE AEROPLANE 
and ASTRONAUTICS 


Just one does it! 


The ‘Apex’, Shell’s mobile hydrant dispenser tor 
overwing fuelling, which delivers 150 gallons of fuel 
per minute, is operated by only one man. The fuel- 
ling controls, including a remote meter swivel 
counter head, are mounted on the hydraulically 
raised ladder platform. ‘This means that one operator 
can perform the whole fuelling sequence from above. 
Also incorporated in the ladder platform is a unique 
electronic sensing device which applies the vehicle’s 
brakes and disengages the clutch should the platform 


come too near the aircraft wing. Once locked, the 


you can be sure of Shell 


brakes can only be released by engaging reverse 


gear. This makes it virtually impossible for the air- 
craft to be damaged inthe initial approach. The ‘Apex’ 
is another Shell contribution to safe, economical 


aircraft fuelling. 
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Again - the RAF choose 


Proof of pre-eminence is in performance... the high 
opinion of Zwicky EQUIPMENT, held by the R.A.F., 
is confirmed by a recent order for a further 19 sweepers. 


RUNWAY SWEEPER COLLECTOR 


A large number of Runway Sweeper/Collectors are 
currently being used by Civil and Military Author- 
ities on aerodromes at home and overseas. The 
cleanliness of runways has become of paramount 
importance with the introduction of jet aircraft with 
their high cost of turbine repair. The Zwicky 
vehicle has been designed specifically for this 
purpose. 

It is capable of sweeping over 650,000 sq. ft. per 
hour and can be completely controlled from the 
driver’s cab by one operator. 


ZWICKY LIMITED _ /ead the field 


SLOUGH BUCKS in Aerodrome 


Telephone: SLOUGH 21201/5 
Telegrams: ZWIKLIM, SLOUGH Ground Equipment 


BATTERIES 


Vo 
np In research and development work, particularly on rockets and guided 
ae weapons, Venner Silver-Zinc Accumulators have provided brilliant answers 
7 to otherwise insoluble problems. Smallest and lightest in the world, they 
Teil make almost negligible demands on ‘pay-load’ capacity—yet their high 


power/weight ratio and constant voltage make them ideal power units for 
vital telemetering equipment. 


Venner Type SZ. 6/12 
is 4134,” long, 11344” broad | 
and 234” high 
Venner Type SZ.6 60 amp. minutes— 
is 13¢*long, 11/6” broad and 12V. at 3 minute rate 
1%," high. : or 120 amp. minutes— 
Capacity: 9 amp. minutes 6V. at 3 minute rate. 


at 3 minute rate. 


Accumulators § (<4) 

Write Jor brochure AEISZ 


VENNER ACCUMULATORS LIMITED, Kingston By-Pass, New Malden, Surrey. MALden 2442 
A member of the Venner Group of Companies 
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You ll need of every : 
this 
| 


or 

= when you are faced with the problem 

ay of finding exactly the right type of 
Ly Connector-for a particular job. i 

It provides abridged data on the wide 2 


range of Plugs and Sockets | 
manufactured by Plessey, and lists the 


sh are available o | 
ay public ations which are available on | fa YZ 
Ly various types. 
; Selection is simplified even further by 


Ss If you have a need for Plugs and 


> Sockets you also have a need for this 


information. 


‘ 
45° ri : 
Y Write today for a copy of 


means of the Selection Guide enclosed 
with the booklet. It lists fully the | 
main characteristics of each of 
16 different ranges. 


Publication 148. 


| ... depend 


Electrical 
Y connectors on Graviner 


Wiring and Connectors Division 
The Plessey Company Limited 
Cheney Manor - Swindon - Wilts 
Telephone : Swindon 625] 


Overseas Sales Org 


PLESSEY INTERNATIONAL LIMITED ILFORD ESSEX 


GRAVINER COLNBROOK SLOUGH BUCKS TEL: COLNBROOK 3245 
G.70 


first in airborne 
fire protection 
equipment 


= 
4 
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Hawker Siddeley Aviation 


LIMITED 


VERTICAL TAKE-OFF 
TRANSONIC STRIKE 
AIRCRAFT... 


At Kingston-upon-Thames the Team 
which created the HUNTER is busy designing 
the P.1127 V./S.T.O.L. Strike Aircraft, proto- 
types of which are now being built. 


HAWKER AIRCRAFT LIMITED is thus 
again pioneering: with the world’s first high per- 
formance military aircraft which can operate 
independently of airfields. Here is the oppor- 
tunity for men who are keen to obtain early 
experience in this new and rapidly expanding 
field of aviation. 


We seek :— 


MATHEMATICIANS nonours) 
AERODYNAMICISTS, RESEARCH 


and 


DEVELOPMENT, STRESS .... 
SYSTEMS ENGINEERS 


and good design and detail 


DRAUGHTSMEN 


We offer good commencing salaries accord- 
ing to qualifications and experience including 
senior staff appointments, with the advantage of 
working in an enthusiastic and moderate-sized 
design group where personal ability and initiative 
is quickly recognised, combined with the security 
of membership of Hawker Siddeley Aviation. 


Please apply to the Personnel Supervisor 


HAWKER AIRCRAFT LIMITED 


Kingston-upon- Thames, Surrey 
Telephone : KINgston 7741 


5 
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For the COMET 


VOLTAGE 
REGULATORS 


S 


Automatic voltage regulator 
Type 50/51858 used in con- 
junction with the B.T.H. 
generators on the Comet 4. 


Pilot regulator Type 22/56534 
for controlling Type 50/51858 
to ensure close voltage control 
of the generators 


SK 


DERBY 


NEWTON BROTHERS (DERBY) LIMITED 


ALFRETON ROAD DERBY 
PHONE: DERBY 47676 (4 LINES) GRAMS: DYNAMO, DERBY 
London Office: Imperial Buildings, 56 Kingsway, W.C. 2. 


THE 


BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


office 


Aviation 


The oldest and 
specializing in 


largest 
Civil 


HEAD OFFICE 


3-4 LIME STREET, LONDON, E.€.5. 


Telephone: Mansion House 0444 (6 lines) 


BRANCH OFFICES 


EDMONTON MONTREAL TORONTO 
Imperial Bank 620 Cathcart St., 44 Eglinton Av. 
Montreal 2 West. 

r Avenue, 
Telephone : Tel.: Hudson 5-4461 


Tel.: GArden 4-2247 
& GArden 4-1808 


UNiversity 1-7286 


JOHANNESBURG CALCUTTA BRUSSELS 
401, Prudential 2 Hare Street, 99 Rue de la Loi, 
Assurance Buildings, Telephone Telephone: 
94, Main Street, 23-3274 12.00.05 
33-3048 
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AIRCRAFT FOR SALE 
W. S. 


KLETON 


LUROPE’S LEADING AIRCRAFT BROKERS 
OFFER 
FIVE AIRCRAFT FOR THE PRICE OF ONE 
British) Am an) 
USTER Mk. V Ref. 2546 Lycomin 290-3 
engir F 618 hours nuine 338 
n blind-flying pane ne silencers 
naviga n ghis cabir 
bene ar scat ark Ek 
ne y rebu b 
manufacture 156, bruary 
HAVILLAND Ref 26 
Grips jor | eng.ne 4 hours ngine 
sco, dual Vi of A. February 
I HAVILLAND TIGER MOTH Ref 2594 
jipsy Major IC engine, 300 hours, engine 
sal, V R fA. Ma £37 
ERCIVAL PROCTOR Ret 71¢ 
Queen air.rame 8) hours, eng 
44 mS SC b 
Februar YOU, £48 
IV AL ‘PROC Ref ¢ 
ng riram ( 
r irs j t 
Ss at TON LID 75 adilly 
Londo Pho Hyde Park 448-9 
Cable: Shackhud ndon 
ed 
CESSNA 82 SKYLANI 
MONG pes fa al “ h 


many varied ty 


Piccy, I 


M* tircraft is offered with 12 months 
of Check S just completed Denham 
Flying ¢ lut Tin house Lane Denham. Nr. Uxbridge 
Middx Phone, Denham 2161 512-2900) 
OLLASONS for the Turbulent, the Jodel range 

and rebuilt ger Moths Croydon 5151 
zz-724 
DC4 2 Aircraft for sale or lease. Box A024, care 

engine and airframe 
ot rworthiness March 


condit elec t m best fler ( 
Bushhi Rd Heath Town, Wolverhamy 
| R D.H. Dove Mk B. fu airlin r 
ex er nd Vailable mmed ate from 
ALL Channe Airways, Sout nd Airp ssex 
Ph Rocht 6460 
AIK — 
NIRCRAPRT SALES AND FINANCING 
SPLCIALISTS 
RISTOL Type 170 Mk. 2 nd 31 fleet availab 
ces designed to elim my 
De! DCS, eneines and procelters 
r $25 is best ou 
D AS pas bh 
D AS DC4, la s lable sseng 
or bles 
D°' GLAS DCs ne 
joors, 61 S.M_O.H 
case 
tlers sidered, bar 
AND FOR THE PRIVATE AND BUSINESS PILOT 
Mk 20 Series Th fines value n 
Delivered U.K. duty paid 
H. P. Terms i ged 1 for f fetails 
Aircraft Wanted 
CRAP urcraft aluminium ind stainless stee 
S urgently required Lowton Metals, Lid Lowton 
Suint Mary's. near Warrington Leigh 1444-5 
zzz-7 


AIRCRAFT ACCESSORIES, SPARES 


AND COMPONENTS 


OMPONENTS. spares and instruments for all 
aircraft ind engines A.R.B. released Airtrade 
lid Croydon Airport Phone, Croydon 


0643 
777-718 


ETWALL 323 
Among our current selection of 


LIGHT AIRCRAFT FOR SALE 


we offer an 


AUSTER AUTOCRAT 
AUSTER 5JS AIGLET 


TRAINER 


MILES GEMINI 1A 


and 
MILES MESSENGER 2A 


BUY FROM THE PEOPLE WHO HAVE THE 
AIRCRAFS INSTOCK AND AVAILABLE 
FOR IMMEDIATE DELIVERY 
Also available are NIL-HOUR CIRRUS MINOR 2A 
engines suitable for Autocrats or Gemini 
Full details from our Derby Office 


Telephone 


LONDON OFFICE: Tel: ABBey 2345 
78 BUCKINGHAM GATE, S.W.! 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


For fully approved 
A.G.S. & A.N. hardware, 


quick service, enormous 


AIR PARTS 
LIMITED 


403 Caledonian Rd., 


London, N.7 range. Monthly Catalogue. 

Tel.: North 5018-9 

Overseas enquiries 
London, N.7 welcome. 


WORLDWIDE 
AERONAUTICAL 
CONTRACT SERVICE 


Helicopters and STOL Aircraft 
LONG and SHORT TERM HIRE 


AUTAIR LTD. 


75 Wigmore Street, 
London, W.1. 


Islip House, 
P.O. Box 9090 
Calcutta, India 


Jameson Avenue, 
Salisbury, S. Rhodesia 
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CLASSIFIED ADVERTISEMENTS 


RATE: I/- per word (minimum 


12 words 12/-). 


OLLASONS for tiger Moth and Crpsy —_ 
spares Croydon 515 709 
HILLIPS AND WHITE, LTD 
FFER from < comprehensive range of new 
spares and One the tollowing engines 
\H i de Havilland Gupsy 
Ma i Queen series 
NSTRUME N IS and instrument parts, navigational 
equipmen ectrical components and aircraft spares 
from stock 
61. Qu S GARDI NS. ondon, W 2 Phone 
ssudor 8651 Cables Ciyrair 
London 722-720 
EPAIR( AFT LID The Common, Cranieigh 
Surrey ranicigh $46. For instrument and auto 
lot ¢ rhauls z7z-701 
HE REGIONAL AIR TRADING CO., Croydon 
Airport, for ipide spares of every description 
Phone, Croydon 8521 
ROPELLI it One pair Fairy Reed Dre. No 
to suuy Gypsy Mk One paw 
Fairey Reed Dre No. A66s9S/X2 to suit Cirrus Minor 
Gemin S12-8909 
OLLASONS are specialists in the overhaul . all 
Gipsy engines Croydon S151 z7z-7h0 
M! TAL propeller for Gipsy Major Auster Also 
A ¢ Gipsy Major 10 metal propeller. Box A122 
are of Tu ARROPLANE AND ASTRONAUTICS $12-4 
AIRCHILD Argus airframe complicte Travelair 
i Oxtord London W.1 Phone 
Gerrar! 3382 $12-14 


IRFRAME spares for Dakotas, Harvards, er 
Cub ka ids Argus Beechcraft 
Mosq t refly Engine spares for eon 
& W Armvirong Siddeley Lycoming etc 
Access $s and struments for all types of aircraft 
WALTER, LTD he Drive, He gi Surrey 
A. Horle 1420 «and a2 Cables 
Cubeng H §12-19 


Aircraft Accessories, Spares and 
Components Wanted 


P mee ngine and propeller for D.H. Dove Please 

Ss‘: u emaining and price Air Navigation 

ack poo Phone 43061 §12-7 
HELICOPTERS 

ELK SERVICES, LID. offer their 

aircra for all charter services 96 Piccadilly 

London Gro 5495-6 zzz-717 


APPOINTMENTS BUREAUX 
ANAVIA INTERNATIONAL AERONAUTICAL 


BUREAU, 338 Kilburn High 
Ma 2 512-12 


Pp’ 


BUSINESS OPPORTUNITIES 


Ww? LD £5,000 help you to get ahead? £5,000 is 
’ a prize in the new Get Ahead contest 
re zed by the News Chronicle The B.B.C. will 
elevise €ig 11s and the final, You need not have 
your w business to qualify for the final All 
tinalis W win considerably more than £200 In 
all £7,500 w be won Anyone with a sound 
business idea f putting £5,000 to good use should 
for a 1ils now to: Get Ahead, News Chronicle, 

Lar London, E.C.4 aD | 
AN( AL nterest required in independent air 
yme charter available. Box A125, care 
M AFR PLANE ASTRONAUTICS $12-1 

CLOTHING 

R. A. F. Officers’ uniforms for sale, new and 
ere fittioned. Fisher's, 86-85 Wellington 

t Phone 1055 Ku also purchased 
z7z-721 


CONSULTANTS 
R H. STOCKEN. F.R.Ace.S Eagie House, 109 
e Jermyn | Whitehall 2 9. 222-696 
R Ww SUTTON (CONSULTANTS), LTD 7 
Lansdown Place 


Cheltenham Phone 5811 
ENGINES AND ENGINE SPARE 


521-8893 


Gi SY Major Mk. 10 and Mk. 1 engines, part- 
¢ offered with your time-expired engine 

< tle for most types of light aircraft Mitchell 

if Ltd The Airport Portsmouth Phone 
777-089 


HIRE AND CHARTER 
R APIDES for hire or charter A. J. Whittemore 
Acradio), Lid Croydon Airport, Surrey 
EMINI wit full dual controls 


and 
hire y Control Lt 0 


MACHINERY, 


TOOLS AND PLA 


HI jacks sale, S$.854, 10-ton, three legs 
Sh mn hydraulic lift 6% m 

Brockmoor yundry Co, Lid, Brierley Hill, Staffs 
515-8903 


PACKING AND SHIPPING 


R AND J. PARK, LTD 143-9 Fenchurch St, 

» Bee Phone, Mansion House 3089 Official 

packers and shippers to the aircraft industry 
7271-674 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors 
ntrol panels. flight computers and indicators 
n € installations in stock J. Whitte- 

Acra t Croydon Airport, Surrey 
712-084 
STRYX and most other British 
er VH R/T equipment always in 
k mH B ‘ design installations into any 
ve of a af A. J. Whittemore (Aeradio), Ltd 
royd Airpo Surrey 7712-685 
ADAR height-finding cabins, type 13/6, practically 
fiers required Box AOl!l, care of 
Tus AERO! ANE AND ASTRONAUTICS 777-218 


AIRCRAFT & ENGINE OVERH | ; 
9 
is 
| 
| 
| 
| 
is the beautiful CESSNA I82 Skylar whic s one | a: 
f the smartest. most clegant and popular of America’s 
new line of s ngine priv ind business aircraf | 
Th particular iircraf fler VAS Narco | 
Omnigator 27« nne ransmitter with 
eveiver from mics. with add VOR 
ind ILS > n n Package), plus Nar LER-3 
L.F. receiver, fa ange and broadcast r ption | 
year of manutacture was SS and there are | 
ow hours on both airframe and gin finished | | we 
nh cora black and im whe spats 6-cylinder | i ar 
240 he @on nta ngine, fu pane dual contro | 
nied glass, seats fou n superb navigatior | 
xi and landing lights, cruises a 60 h., 
ncluding import duty ! 74 new American export | a 
ind new Britis « A £6,395 price | 
R K. DUNDAS, Dundas House Saint | 
e James's St.. London, $.W.1. Phone, Hyde Park 
i 
| | 
—_ 
— } 
| 
| 
| 
12-16 
| 
| 
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Could you 
be an Aircraft 
Controller ? 


If you are interested in aircraft 
and would like a post where 
quick wits go hand in hand 
with responsibility, a commis- 
sion in the Royal Air Force 
as an Aircraft Control Officer 
may well be what you are 
looking for. 

Previous experience is not needed. 
You would receive first-class 


training, including a course on 
radar control. 


As an Aircraft Controller, you are 
the pilot's main link with the ground. 
Men’s lives depend you. 
Whether an aircraft is flying cross- 
country or coming into land, you 
look after its safety. 


An R.A.F. commission gives you 
the chance of overseas travel, first- 
class opportunities for sport, and the 
unique companionship of service life. 


If you are over 174 and under 26 
and have G.C.E. with 4 ‘O’ levels 
(including English Language) a 
short service Commission for 5 or 6 
years might be yours. It carries a 
tax-free gratuity. 


Write now for details to Air Ministry 
(A.R.1.) (AP570) Adastral House, 
Theobalds Road, London, W.C.2. 


‘TROPICAL 
& OVERSEAS 
CLOTHES 


When business or pleasure 
takes you overseas it is essen- 
tial to be dressed correctly, 
to stand up to the heat. For 
tropical clothes for all occa- 
sions, consult Alkit who have 
the long experience to advise 
on all matters relating to 
what to wear in any part of 
the world. If time is short 
our Ready to Wear Depart- 
ment will be able to provide 
everything you need without 
any delay. Call in and let our 
Tropical section help you. If 
you cannot call, write or tele- 
phoneand your enquiries will 
be immediately dealt with. 


OF LONDON 


CAMBRIDGE CIRCUS, W.C.2 
Telephone: TEMPLE BAR 1814 


BRANCHES THROUGHOUT THE PROVINCES 
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NOTICES 
AIR TRANSPORT ADVISORY 


To AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
Mentioned applications to scheduled air 
services: — 


operate 


FROM OVERSEAS AVIATION (C1), LTD., OF 6 
YORK STREET, ST. HELIER, JERSEY, C.1.:— 


APPLICATION NO. 3306 for a Normal Scheduled 
Service with Viking and Argonaut aircraft for the 
Carriage of passengers, supplementary freight and 
mai! between Liverpool and Rotterdam at an initial 
frequency of two return flights weekly increasing 
later to one return mom ow. for seven years from 


FROM CLAYDON AVIATION, LTD.. OF 236 OLD 
BEDFORD ROAD, LUTON, BEDS 


APPLICATION NO. 3309 for a U.K. Internal 
Service with Viking aircraft, for the carriage of 
assengcrs, supplementary freight and mail between 
ondon Airport or London (Gatwick) and Blackpool 
at an initial frequency of 10 return flights weekly 


increasing later in accordance with traffic demand, 
for seven years from 1960 
FROM SILVER CITY AIRWAYS, LTD. OF 62 


BROMPTON ROAD, LONDON, S.W.3:— 


APPLICATION NO. 3310 for a Normal Scheduled 
Service for the carriage of passengers, supplementary 
freight and mail on the route Manston and/or Lydd 
and/or Bournemouth (Hurn) and/or London 
(Gatwick)-Lisbon-Porto Santo at a frequency with 
Hermes aircrart of two return flights weekly with an 
additional two return flights weekly on the Lisbon- 
Porto Santo sector, or with Dakota aircraft at twice 
these frequencies, for seven years from the opening 
of Porto Santo Airport 


FROM DERBY AVIATION. LTD. OF DERBY 
AIRPORT, BURNASTON, NEAR DERBY — 


APPLICATION NO. 2083/3 for an amendment to 
the terms of approval of the U.K. Internal Service 
which they are authorized to operate on the route 
Derby and/or Staverton and/or Oxford-Bournemouth 
(Hurn) (Tech.)—Jersey. at a frequency of 3 return 
flights weekly with Dakota aircraft (or the equivalent 
capacity with Marathon aircraft) and which they 
have previously applied to operate to Guernsey in 


addition to Jersey, so as now to enable them to 
operate additional return flights weekly from 
Staverton with Dakota aircraft (or the equivalent 


capacity with Marathon aircraft) 

FROM HUNTING-CLAN AIR TRANSPORT, LTD., 
OF LONDON AIRPORT, HOUNSLOW, MIDDLE- 
SEX :— 


APPLICATION NO. 203/8 for an amendment to 
the terms of approval of the All Freight Service 
which they are authorized to operate under 
cations Nos. 203, 204 and 205, between 
. and points in East 


motor cars up to 

accompanied by one 

passenger at a comprehensive charge of £200 The 

company also seek to charge £100 each for 

tional car passengers (with appropriate 

children and infants) and 3s per kilo for any 
weight in excess of 800 kilos 


FROM TRADAIR LTD. OF SOUTHEND AIR 
PORT. ESSEX. for the following All Frieght Services 
with Viking aircraft, at an initial frequency of eight 
return flights monthly increasing later to 30 return 
flights monthly on cach service, for seven years from 
date of approval 


APPLICATION NO 
Lyons-Nice-Milan 
APPLICATION NO 
Paris-Basle or Zurich 
These applications will be 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to 
applications must be made in writing 
reasons and much reach the Council within 
of the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3 
Yard, London. S.W.1, from whom further details of 
the applications may be obtained When an objection 
is made to an application by another air transport 
company on the grounds that they are 
operate the route or part of route in question 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
Making of representations or objections. 512-8 


SITUATIONS VACANT 


F.R.Ae.S., A.R.B.Certs., A.M.1.Mech.E., etc.. on 
“No pass, no fee’ terms Over 95% successes 
For details of exams and courses in all branches of 
acronautical work, aero engines, mechanical enginecer- 
ing. etc.. write for 148-page handbook—free BLE T 


3307 on the route Southend- 
3308 on the route Southend- 


considered by the Council 


(Dept. 703), 29 Wright's Lane, London, W.8 
722-690 
PERATIONS Officers, Ministry of Aviation At 


least six posts for men or women of good 
general education, normally with School Certificate or 
equivalent Age. at least 23 on 1.1.60 Candidates 
must have had recent experience as pilot or naviga- 
tor in civil air transport, and have held senior com- 
mercial pilot's or flight navigator’s licence but excep- 
tionally extensive flying and considerable recent 
experience in other operational ficids of aviation may 
be accepted instead Preference given to those with 
Higher School Certificate with a pass in a mathematical 
or science subject (or equivalent academic qualifica- 
tion), or A.F.R.Ae.S. by examination Additional 
advantages: organizing experience, knowledge of civil 
aviation legislation and practice, acrodrome planning, 
radio and radar aids to navigation, French or Spanish 
Appointment to Grade III, London salary scale (men) 
£745 (at 23) to £1028 (32, over), rising to £1,070, or 
to Grade Il. £1,150-£1,495 for candidates with out- 
standing qualifications Prospects of pensionable 
employment and promotion Write Civil Service 
Commission, Burlington Gardens. London, W.1 for 
application form quoting 5078/59 Closing date 

1959 


December 30. $12-13 
ANTED. A- and C-licensed engineer with 
experience of light aircraft Box Al0l, care of 
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THE (Regd. Trade Mark) 
ELECTRONIC 
INDUSTRIES SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE 
ILLUSTRATED 
Bit Model 
(Cat: No. 70) 
MANUFACTURED 
ALL 
VOLT RANGES 
DESIGNED FOR PROTECTING 
CONTINUAL USE SHIELD 
ON BENCHLINE (Cat: No. 68 


ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 


ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET, 
LONDON 
Telephones : MACaulay 310! & 4272 


STEEL SHELVING 
6’ high, 34” wide, 12” deep. 


6 shelves as illustrated 


£3.15.0 
IMMEDIATE FREE DELIVERY | 
% Each Shelf will hold 
over 3 cwt. 


Shelves adjustable 
every 2 ins. 

Stove enamelled dark 
Green. 


Other sizes made to 
order. 


SEND FOR LIST. 


ROCHDALE 
METAL 
PRODUCTS 
Devon St. Works 
Tel. Rochdale 40070/40078 


+ 


SHELL GROUP OF COMPANIES 
require 


A and C LICENSED 
ENGINEERS 


for the maintenance of their DAKOTA air- 
craft operating in INDONESIA. Mallard 
experience would be an advantage. 


Applications are invited from Engineers 
holding current U.K. Maintenance Licences 
m categories A and C endorsed for Dakota 
Aircraft. 
Commencing salary according to experience 
Attractive pension fund 
Please write giving full details of age, marital 
status, experience and qualifications to: 
PERSONNEL RECRUITMENT, 

SHELL INTERNATIONAL PETROLEUM 

COMPANY LIMITED. 

ST. HELENS COURT, 

GREAT ST. HELENS, 

LONDON, E.C.3. 
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DECEMBER 11, 1959 45 THE AEROPLANE 
and ASTRONAUTICS 


L A. FE Dove, Q.70 and light types Flight 
e Servicing Co., Lid Biggin Hill §12-8897 


AIR HOSTESSES 


A limited number of vacancies exist for 


AIR HOSTESSES 


OF 
Applications will only be considered from candidates who are unmarried, of 
AGE 23 TO 35. GOOD EDUCATION AND good education, appearance and personality, between the ages of 21 and 27. 
RECENT AIRCREW OR AIR TRAFFIC CONTROL 
EXPERIENCE ESSENTIAL 


Height limitation 5 ft. 4 in. to 5 ft. 7 in. 


Application Forms are obtainable from the 


SALARIES: WHILE TRAINING £775 TO £1,130 ry 
CHIEF AIR HOSTESS f 


ACCORDING TO AGE, WHEN FULLY TRAINED 


| 
| 
APPROXIMATELY £950 AT AGE 25, e116 aT | | TRANSAIR LIMITED, GATWICK AIRPORT, HORLEY, SURREY 
AGE 30 OR OVER RISING TO £1,480 | 
| 
Write for further particulars and application form to | , 
OF AVIATION A R A L L APPLICATIONS 
(ESBIL/ ATCO) 
| | AIRPORT WORKS CAMBRIDGE | | “ne ; 
BERKELEY SQUARE HOUSI | AIRCRAFT DESIGN AND are invited from Captains z 
DRAWING OFFICE and Ist Officers experienced : 


Require the following staff : Viki Ai 

for aircraft and amethodical mind CIRCUIT DRAUGHTSMEN || permanent and _ free-lance 

P' ASE nd written application as as (ELECTRONIC) : 

CIRCUIT DRAUGHTSMEN | positions which will become 


(ELECTRICAL) 
STRUCTURAL DRAUGHTSMEN | | 


ELEGTRICAL AUTHORS =| | TRADAIR LTD 


ARE REQUIRED FOR A VARIED PROGRAMME ELECTRONIC AUTHORS 


IN OUR RICHMOND OFFICES | 
FOR WORK ON in the early Spring 
A AND ENGINEERING BQROJECTS. | | MODIFICATION, TRIAL INSTALLATION, DE- | | 
L™ VELOPMENT Work ON MODERN AIRCRAFT of next year. 
Good Salaries with Housing Assistance available | 
PEREGRINE WORKS, LAMPTON ROAD | for suitably qualified applicants. | Apply : 
HOUNSLOW, MIDDLESEX §12-8902 
| Written applications in the first instance with 
| full particulars, age, experience, etc., to | CHIEF PILOT, TRADAIR LTD 
AN-AIR ENGINEERING. LTD... limited PERSONNEL MANAGER SOUTHEND AIRPORT 
vacancies for experience ngine tters rfram 
Fitters Aircraf Electricians Radi Eng | | at 
Instrument Engineers Please apply t Chief rs 
near Alton, Hants $12-8904 
PERFECT 
STATION ENGINEER | 5 PRECISION | E. D. WYNN & co. 
APPL ATIONS are invit the post of Station AIRCRAFT (AIRCRAFT) LTD. 
n Airport, B ngham | 
cale £5 The ficer | Qu. WASHERS RCRA AND | Accessonies 
Ppointed will be on call at r di | R 
or night and th recognized by lus payment | TO B.S. SPECIFICATION 2 SP.47_ | | ‘ars | ACCESSORIES 
1 nance of | | | Staverton Aerodrome, Gloucester 
trical distribution systems COMBE DOWN, BATH. Tel.: Combe Down 28558 | ie 
generating sets also boiler | J 


Artic ANTS sh eet have had a thorough training | | 
ne ele 


t « C ring industry and some | | 
ration and GUARANTEED R.L.A. NEW BALL & ROLLER BEARINGS 


above. ie cal g alifications wou'd ad LAMINATED ALUMINIUM Over 5,000,000 in stock 
ations anc in more than 5,000 types 
and | | USED ON MOST IMPORTANT AIRCRAFT BRITAIN'S LARGEST STOCKS 
Are ATIONS. tating ag ficatior rain'ng ALD. & ARB WRITE FOR STOCK USTS 
appearance of this * of the | | B. ATTEWELL & SONS LTD. 
Cc’ ASSING d squalifies IVER BUCKINGHAMSHIRE Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


CIVIC CENTRE 


BIRMINGHAM, §12-10 
HIEF air hostess required by established air line | re 
company Please apply Box Al24, care of Te ui; 
AEROPLANE AND ASTRONAUTICS 512-2 
TRarric Covrrot Oricers Vacancies exist in the Radar Division’for:— 
cam | ENGINEERS for work on advanced designs of AIRBORNE : 
|] COMMUNICATION EQUIPMENT AND NAVIGATIONAL AIDS. 
L B ADFORD A 
HREE air traffic control officers required to com. | | TEST ENGINEERS for production testing of these and other units. 
arch ertificate of | 
In both cases sound practical experience in electronics and/or aircraft radio, coupled 
One SAT.CO., salary range of £640-£1.065 piu: | with enthusiasm for the job, is of more importance than academic qualifications. 
radar nus per annum twe ( Sa ry 
annum Forms ine Applications for these progressive posts should be addressed to 
G 4 eller nager eds for rport 
ot la than anuary 960 Ww eathe 
to te end Elliott Brothers (London) Limited, Elstree Way, Borehamwood, Herts. 
Committee 513-8908 


. 
| 
| 
& 


THE AEROPLANE 46 DECEMBER 11, 1959 
and ASTRONAUTICS 


B E A Require a skilled Instrument-Electrical LYMOUTH AIRPORT, LTD., offers a specially AMBRIDGE AERO CLUB. M.T.C.A.-approved 
« Fitter to carry Out maintenance and planned C.P.L. training course for holders of Private rilot's Licence course, 30 hours, £3 10s 
overhaul of aircraft instruments and assist in pro- P.P.L. for £605, or quotations according to personal per hour, D4 Link Trainer for radio compass and 
duction of experimental equipment for helicopters. needs, with directed study M.C.A.-approved P.P.L L.L.S. procedures to instrument rating standard, é1! 
Rate of pay 4s. 6id. per hour plus 5$d. per hour course, from £108 1Ss.; dual from £3 12s. 6d. per Per hour; imstructor’s courses, £3 10s Per night. 
timeworkers’ bonus. Up to 3d. per hour proficiency hour. Special contract rate for solo flying, £2 17s. 6d night flying, £4 10s per hour; Auster J.I.N., £3 15s 
pay may also be paid Write to the Manager, British Twin-engine conversion courses, £6 12s. per hour per hour, dual and solo No fees or subscriptions 
European Airways Helicopter Experimental bat Instructors’ courses, N/F, I/F and R/T training Club operates on all days, includ.ng week-ends The 
(iatwick Airport South, Horley, Surrey Local accommodation from £3 10s per week Aerodrome, Newmarket Rd., Cambridgc Phone 
ENIOR test d with Plymouth Airport, Lid., Crownhill. Plymouth 72752 56291 222-703 
est engineer require wi experience in 722-725 : ~ 
wind tunnel testing of compact heat exchangers ONDON SCHOOL OF AIR NAVIGATION st 
Experience in refrigeration an advantage. North West approved by Ministry for Commercial and t.C.3 aioe : ested 
London area Write Box Al23, care of THe AERO- 1, Rating Personal coaching establishment, “ the NSTRUCTION and preparation for pilots’ and 
PLANE AND ASTRONAUTICS 512-3 key of success for all private and professional pilot navigators’ licences 
and navigator qualifications, “ refresher courses,”’ OMMERCIAL pilot, fee £8 Ss.; airline transport 
TUITION ratings. per- pilot, £16 Ss.; flight navigator, £20 Ss 
ormance, ink and procedures flying trainin all or phone (Royal 8321) for prospectus 
Green Line 705 from Victoria or Bromicy South IRWAYS AERO ASSOCIATIONS LTD Biggin 
Maitland Air Charters, Lid Phone, Biggin Hill 8221 722-0712 Hill M.T.C.A.-approved PLL JiR 
2277 512-8895 9 9 courses. Chipmunk, Aig.et, Proctor and twin-engined 
ENHAM LINK TRAINING CENTRE offers to Super Aero. Competitive contract rates Biggin Hill 
VIGATION, LTD provides full-time or postal all pilots with Grit or professional 2735 524-8909 
tuition or a combination of these methods for instruction in instrument flying, cost £1 per hour or Offers ab initio or refresher flying 
M.1.C.A. pilot-navigator licences. Classroom instruc- contract prices for block booking Apply Denham A S i technical training for C.P./I.R.. A-T.P 
tion can be provided for A.R.B. General, certain 2161 or 3171 §23-8906 and Group “A™ Performance Rating For details 
specific types and performance scheduled cxaminations OUTHEND - ON - SEA MUNICIPAL FLYING apply The Commandant, Air Service Training, Lid 
Link Training Dept.. at Monarch 1364. For details SCHOOL. Cemmercial and private pilots «raining; Hamble, Southampton. Phone, Hamble 3001-9 
apply Avigation, Lid.. 30 Central Chambers, Ealing night flying every night; Austers and Chipmunks from §12-17 
Broadway, London, W.5 Phone, Ealing — 9 £3 15s. No entrance fee or subscription Municipa! CLUB NOTICES, ETC. 
XETER AIRPORT. LTD. Courses for Com- | Southend-on-Sea, Essex. | URREY_AND KENT FLYING CLUB, Biggin 
mercial Pilot's Licence, from £605; Private Pilot's Hill Tiger. Hornet and Leopard Moths, Chip- 
Licence from £105: Contract rate solo flying, Austers | Bg to fly, £32 instructors’ licences and eo munks and Prentice. Green Line 705 direct in one 
and Tigers, £2 17s. 6d. per hour, normal dual/solo ment flying for £4 per hour; night flying, £ hour from London. Biggin Hill 2255 512-0694 
per hour Residence 6 gns. weekly Approved 
rates, £3 12s. 6d. per hour, twin conversions. £6 12s Lice s jalized 
per hour; Chipmunk. £5 ‘Ss. per hour: Messenger. | M.T.C.A. Private Pilot's Licence course. Specialized Books and Publications Wanted 
= ter!oo) deale aecrond a literature as 
Phone 67433 222-126 700 return of post Stuart, Fairlight Hall, Hastings 
272-716 


BRITISH 
WIRE THREAD INSERTS 
Precision 


made in Car- 
bon Steel for 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


OVERSEAS AVIATION 
SENIOR STRESS ENGINEER (c.t) 


Aluminium 
and Mag- 
REQUIRED have available for world-wide charter “oi hig Also 
for stress analysis on airframes of modern 65 SEATER is Gatiatinns 
jet and turbo-prop aircraft. Ability to j 
lead junior and intermediate stressmen ARGONAUT A'C ; Steel and 
essential. Minimum qualifications : Payload 6,000 kilos, fully pressurised Bronze. 
B.Sc. or H.N.C., plus 5 years’ stress ex- also 
perience (preferably on aircraft, but not 36 SEATER VIKINGS B.S.F. 
essential). Metric 
Good salary and housing assistance Please apply B.S.P. 
available to successful applicant. LONDON SALES OFFICE: Panton =e. 
4 House, 25 Haymarket, London, S.W.1 CROSS 
pp ee as Tel.: TRAfalgar 3901 Telex 21168 — 
; or MANUFACTURING CO. (1938) LTD. 
Written application in first instance to SOUTHEND AIRPORT: Rochford 56400 COMBE DOWN, BATH, SOMERSET 
PERSONNEL MANAGER Telex 1940 Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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IN ONE HAWKER HUNTER TWO-SEATER 


iS BOTH TRAINER AND COMBAT AIRCRAFT 


The Hawker Hunter Two-Seater, benefiting from extensive development, makes the 
ideal Operational or Advanced Trainer. It combines fighter qualities with simplicity 
and ease of handling. With one or two guns, it can be used operationally as well as for 
training. Such flexibility makes the Hunter Two-Seater an economic and attractive 
proposition for any air force. Hunters are in service with no fewer than a dozen air forces. 
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a7 HAWKER SIDDELEY AVIATION 2 DUKE STREET, ST. JAMES’S, LONDON, S.W.1. 
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